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ABSTRACT 
The Effect of Transit-Oriented Development on Vehicle Miles Traveled: 
A Comparison of A TOD versus a non-TOD Neighborhood in Carlsbad, 
CA 
 
Natalie L. Stiffler 
 
Transit-oriented development (TOD) is a strategy being used to reduce congestion, 
provide mode choice, and improve quality of life. A large amount of research has been 
done on individual aspects of TOD, but research specific to transportation-related 
benefits of TOD is limited. There is a need for traffic and transit data that is supported by 
comprehensive resident, employee, and user surveys to demonstrate the interrelationship 
between land uses, transportation, and socioeconomic and demographic characteristics. 
Moreover, VMT data at the household level is essential to analyze household travel 
behavior and the potential for VMT related emissions reduction. 
The purpose of this research was to contribute to the literature on the effectiveness of 
TOD in reducing vehicle miles traveled (VMT). The goal of this research was to provide 
additional findings of how TOD affects travel behavior. Specifically, this study examined 
a TOD study site, BluWater Crossing, in Carlsbad, CA. This study compared BluWater 
to a conventional, suburban neighborhood with a similar demographic profile and 
geographic location. The TOD residents were just as dependent on auto-oriented trips as 
the suburban neighborhood residents. An additional comparison was made to examine 
how earned income of residents at a TOD affected trip lengths (miles). BluWater, a 
market-rate TOD, was compared to Poinsettia, a low-income TOD, located adjacent to 
BluWater. Results showed that the low-income TOD residents made significantly more 
daily trips, but clocked lower VMT than the market-rate TOD residents. 
A noticeable reduction in VMT is significant for TOD research due to the implications of 
reduced green house gas emissions, lower energy consumption and improved quality of 
life. This is important because only with a better knowledge of the performance of TOD 
will communities begin to move toward a more efficient permitting process for new 
developments and incentivize the public and private sectors to fund pedestrian and 
transit-oriented projects, to result in more development of TODs. 
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Chapter 1 Introduction 
According to recent literature, transit-oriented development (TOD) is a strategy 
being used to reduce congestion, provide mode choice, and improve quality of life 
(Dittmar & Ohland, 2004). A large amount of research has been done on individual 
aspects of TOD, but research specific to transportation-related benefits of TOD is limited. 
“A household living in a dense urban location does not drive as much, or spend as much 
money on transportation, as the same household living in a sprawling suburban location” 
(Haas et al., 2010, p.16). As Haas et al. (2010) state, this quote is frequently used but 
rarely explained with quantifiable evidence. Because TOD is a relatively new concept 
that provides a mix of land use and transit, there is a lack of data that defines its 
effectiveness in reducing vehicular traffic volume. Evaluating traffic impacts of isolated 
land uses is relatively straightforward and there is an ample collection of trip generation 
data available. National averages and prototypes are useful when comparing traffic 
characteristics of a suburban office park or big box retail center. In contrast, TODs 
incorporate a mix of uses and are dependent on a variety of factors and relationships 
between land uses. Consequently, published trip generation manuals (e.g. The Institute of 
Transportation Engineers, Trip Generation, 8th Edition: An ITE Informational Report, 
2008) are not as useful. In order for there to be confidence that TOD is beneficial in 
reducing congestion there needs to be a solid foundation of empirical data. Dittmar & 
Ohland (2004) state that traffic and transit data will be improved if it is supported by 
comprehensive resident, employee, and use surveys to demonstrate the interrelationship 
between land uses, internal trips, transit-generated versus land use-generated traffic, and 
socioeconomic and demographic characteristics (p.128). Moreover, VMT data at the 
household level is essential to analyze household travel behavior and the potential for 
VMT related emissions reduction (Haas et al., 2010). 
1.1 Definition of TOD  
Over the last decade, TOD has been defined in a variety of ways. The term TOD 
has been used to classify the development of medium to high-density residential 
buildings near rail transit stations, commercial buildings near rail transit, or both 
commercial and residential development near rail transit. The neotraditional approach to 
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TOD includes pedestrian-oriented design elements and mixed land uses. Generally, the 
purpose of TOD is to coordinate land use policies near rail transit to increase transit 
ridership (Boarnet & Compin, 1996).  For this research the working definition of TOD 
came from the Center for Transit-Oriented Development (CTOD), which is funded by the 
federal government and serves as a national clearinghouse for best practices in TOD. The 
CTOD definition was used because the TOD study site – Poinsettia Station – in Carlsbad, 
CA was identified as a transit zone by the CTOD national TOD database. The CTOD 
national TOD database is “a series of data reports on every existing and proposed fixed 
guideway transit station area in the U.S. as of December 2009.” According to the CTOD 
(2007), the term TOD refers to projects that maintain five main goals: increase location 
efficiency, boost transit ridership, provide a rich mix of choices, generate revenue for 
public and private sectors and provide value for residents, and create a sense of place. For 
this study, location efficiency and transit ridership were the most relevant goals to assess. 
Location efficiency is the purposeful placement of housing near transit systems to build a 
more equitable and efficient region.  This study examined the location efficiency of the 
chosen study sites. In addition, transit ridership is examined to see whether or not it is 
different between study sites. 
1.2 Study Purpose 
The purpose of this research was to contribute to the literature on the 
effectiveness of TOD in reducing vehicle miles traveled (VMT). Dittmar and Ohland 
(2004) state, “More research is needed into density, trip generation, parking generation, 
the relationship between the pedestrian environment and share of trips by pedestrian, 
bicycle, transit, and auto, as well as many more factors” (p.38). The goal of this research 
was to provide additional findings of how TOD affects travel behavior. Specifically, this 
study examined a TOD study site, BluWater Crossing, in Carlsbad, CA. BluWater is a 
newer development that has not yet been studied as a TOD site but was developed by 
MVE and Partners to function as a TOD (Eichenmuller, 2010). This study compared 
BluWater to a conventional, suburban neighborhood with a similar demographic profile 
and geographic location. A noticeable reduction in VMT is significant to TOD research 
due to the implications of reduced green house gas emissions, lower energy consumption 
and improved quality of life. This is important because only with a better knowledge of 
3 
 
the performance of TOD will communities begin to move toward a more efficient 
permitting process for new developments and incentivize the public and private sectors to 
fund pedestrian and transit-oriented projects, to result in more development of TODs. 
Additionally, this research looked at two TOD case studies, a market-rate TOD - 
BluWater Crossing and an affordable housing TOD – Poinsettia Station Apartments. 
Poinsettia Station Apartments has been identified as a TOD in southern California by 
Lund et al. (2004). In comparing BluWater and Poinsettia, the goal was to examine the 
impact of TOD on lower income versus upper income households. Existing literature 
asserts that amid rising personal income, the greater availability of automobiles, low fuel 
prices, and substantial public investment in local streets and freeway systems the general 
demand for public transit has decreased (Garrett & Taylor, 1999). “Still, many people 
without regular access to automobiles depend on public transit as their main mode of 
transportation” (Garrett & Taylor, 1999, p.6). Lower income and moderate income 
populations are less likely to own a car; many therefore, depend on public transit to 
access jobs, education, medical care and other social services. As upper income travelers 
have become auto-dependent the majority of transit riders are poor. According to the 
American Public Transportation Association (2007), about 20 percent of transit riders 
reported earning less than $15,000, 15 percent reported earning between $15,000 and 
$25,000, and 31 percent reported earning between $25,000 and $50,000. It is worth 
noting that these are national averages that include New York City with wealthy riders 
but in San Diego it will be even higher. Nevertheless, these percentages demonstrate that 
there is an obvious need for public transit access for lower income populations. This 
research contributes to the literature on public transportation equity by examining the 
impact of TOD on various income levels of the population. 
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Chapter 2 Background 
2.1 Evolution of TOD  
The Environmental Protection Agency, established by Congress in 1970, is 
responsible for the implementation of the Clean Air Act of 1963 (CAA) and Clean Water 
Act of 1977 (CWA). As a result of the CAA and CWA developers are required to focus 
on the environmental impact of the built environment. Additionally, federally funded 
transit projects have to pass through National Environmental Policy Act (NEPA) review 
and all projects in California have to meet California Environmental Quality Act (CEQA) 
standards (Carlton, 2007). The Clean Air Act was amended in 1990 to help achieve 
reduction in urban sprawl by encouraging alternatives to single-occupancy vehicle use 
(Freilich et al., 2010). Concurrently, through the 1970s and 80s, local environmental 
advocates weighed in on transportation issues, opposing freeway construction in 
neighborhoods and promoting adequate public transportation. In addition, national 
environmental groups focused on air pollution concerns related to automobile use 
(Gottlieb, 2005). 
During the 1980s the environmental advocates that focused on reducing sprawl, 
studied the connections between auto-oriented suburbs, congestion, and poor air quality. 
The movement promoted neo-traditional design that encouraged alternative modes of 
transportation (Carlton, 2007). Transit agencies and academic research institutions were 
in line with the anti-sprawl movement and began promoting and studying the connection 
between transit and land use density. A 1980 Bay Area Study found that three percent of 
trips were made by transit in standard, suburban neighborhoods while pre-World War II 
neighborhoods with moderate and high densities had a transit trip rate of 22 percent 
(Carlton, 2007). Architect and urban designer, Peter Calthorpe, participated in and 
encouraged the research as it demonstrated that neo-traditional design presented 
significant community benefits. It was during this period of anti-sprawl and anti-suburb 
sentiment that the concept of TOD emerged (Carlton, 2007). By the late 1980s, Calthorpe 
coined the concept of TOD and advocated TOD as more than just a built form but a 
community design theory as he recognized not only the potential environmental benefits 
but also the social benefits for the community. 
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The potential benefits of TOD span social, economic, and environmental sectors. 
Over the last decade, land use planners, transit agencies, and environmentalists have 
considered TOD as an important alternative to low-density development and a tool to 
decrease auto dependence. Advocates claim TOD reduces consumption, loss of open 
space and auto-dependency; therefore it is less energy- and pollution-intensive (Alberti, 
1999). A few significant potential benefits of TOD relative to this research include 
increased options for mobility, reduced rates of vehicle trip making, improved air quality 
and reduced energy consumption (Caltrans, 2002). TODs create neighborhoods that offer 
jobs and housing, mixed uses, transit services, and a pedestrian environment which allow 
for transportation and energy benefits. 
The literature states that an established benefit of TOD is increased ridership. This 
is important to this study because transit ridership is an important precursor to the 
reduction of vehicle miles traveled and air pollution. Environmental benefits and the 
reduction of vehicle miles traveled only occurs if TOD results in residents switching from 
auto trips to transit trips. “Research to date shows…well designed, concentrated, mixed-
use development around transit nodes can boost patronage as much as five to six times 
higher than comparable development away from transit” (TCRP Report 102, 2004, 139). 
According to TCRP (2004), mixed use is a critical component of TOD because when 
mixed and balance land uses are aligned along corridors there is a balance in traffic flow. 
When this balance is achieved, buses and trains experience greater ridership numbers not 
only during peak hours but throughout the day. Ridership also impacts walking and 
cycling trips.  
2.2 Impact of TOD on VMT 
The push toward more compact, mixed-use development on a large scale is partly 
due to the recognition that the suburbanization of the United States has induced a 
dependence upon petroleum, which is associated with poor air quality from vehicular 
emissions and increasing greenhouse gas emissions. “Transportation on U.S. Roads and 
highways totaled about 3 trillion vehicle miles traveled in 2007 and consumed about 
176,100 million gallons of gasoline, virtually all from petroleum” (Transportation 
Research Board, 2009, p.15). Gasoline consumption accounts for about 20 percent of 
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carbon dioxide (CO2) emissions, which is the largest source of GHG emissions in the 
United States (TRB, 2009). Furthermore, the United States contributes about 33 percent 
of the world‟s CO2 emissions from road transport (TRB, 2009). In order to meet federal 
clean air standards, regions are looking for more opportunities to reduce vehicular travel 
and CO2 emissions. In California, Senate Bill 375 requires regions to meet greenhouse 
gas reduction targets through integrated land use, housing, and transportation planning 
(ARB, 2010). Smart growth, consisting of transit-oriented development, is at the 
forefront of strategies to reduce automobile emissions. 
Over twenty years ago, Cervero (1995) suggested that mixed land-uses yield a 
number of transportation benefits because if a variety of activities are in close proximity 
people would be less likely to drive, and those that did drive would partake in ride-
sharing. Another benefit of mixed-use is the more even distribution of trips throughout 
the day. Finally, mixed-use creates opportunity for shared parking (Cervero, 1995). For 
example, the parking used by office employees during the day, can be used by restaurant 
customers in the evening. Research over the last two decades support the notion that 
traditional neighborhoods with moderate-to-high residential densities, and local shops 
and services, demonstrate an overall reduction in vehicle miles traveled than what is 
defined by the ITE Trip Generation manual (Cervero, 1995). The observed reduction in 
VMT does not consider the proximity of transit stations to mixed-use development but is 
later examined by Cervero and Radisch with regards to the New Urbanism Movement.  
The Transportation Research Board‟s 2009 study on driving and the built 
environment expands on Cervero and Kockelman‟s (1997) three D‟s and defines the five 
D‟s for compact development. The five D‟s include: density, diversity, design, 
destination accessibility, and distance to transit (Transportation Research Board, 2009, 
P.52). Of these, density is the most studied land use dimension because it is most easily 
quantifiable. Nonetheless, the Transportation Research Board confirms that increasing 
density is not the only factor to lower VMT. Locating a variety of land uses such as jobs 
and shopping near housing is also necessary to reduce VMT. Development designs, street 
networks, and demand management policies for parking also compliment efforts to lower 
VMT (Transportation Research Board, 2009, P.51). Additionally, the Transportation 
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Research Board 2009 study recognizes the issues with finding the direct cause of 
reductions in VMT. Behavioral decisions to drive are influenced by socioeconomic 
factors such as income, age, and household size, therefore, controlling for these effects 
raises questions for research methods and data (P.53). To minimize the aggregation issues 
for VMT research, household level travel data is often used. This comparison of case 
studies in Carlsbad, contributes to the transportation planning field‟s effort of collecting 
more disaggregate data that controls for socioeconomic variables such as age and gender. 
Using average household VMT data at the Census block group level Haas et al. 
(2010) developed a model to calculate GHG reduction potential based on housing 
location. Based on CTOD‟s national TOD database their results demonstrated that the 
carbon footprint for a household varies depending on where a household chooses to live. 
The “Highest Location Efficient Transit Zone” shows the greatest reduction in household 
greenhouse gas emissions (p.24). Since automobile related GHG emissions are based on 
VMT, the same case can be made for VMT. Haas et al. (2010) conclude that a 
household‟s VMT can dramatically decrease when living in a location efficient 
neighborhood; that often being compact development, in a central city, within a half-mile 
of a transit stop.  
2.3 Smart Growth and TOD 
The opportunities to reduce vehicular traffic largely lie in controlling land use and 
directing development. The relationship between land development patterns and vehicle 
miles traveled is becoming a more commonly studied subject. The concept of smart 
growth has emerged in an effort to mitigate sprawling development and automobile 
dependence. In Making Smart Growth Work, Porter identifies six key principles of smart 
growth, which include: “compact, multiuse development; open space conservation; 
expanded mobility; enhanced livability; efficient management and expansion of 
infrastructure; and infill, redevelopment, and adaptive reuse in built-up areas” 
(Transportation Research Board, 2005, p.2). The principles of smart growth encourage 
compact, transit accessible, pedestrian-oriented development, which are all elements of 
TOD. The six principles of smart growth identified by Porter can be achieved through 
successful transit-oriented development (Transportation Research Board, 2005).  
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Advocates of smart growth state that people living in neighborhoods referred to as 
“compact,” “smart growth,” or “transit oriented” can reduce their dependency on private 
transportation thereby reducing air pollution and greenhouse gas emissions (Song, 2005, 
p.241). It is seen in states such as Maryland, Florida, and Oregon, in which local 
governments have adopted smart growth policies to encourage compact development. 
Portland, Oregon has a reputation for promoting a compact development, aligned with 
smart growth policies. Their land use and transportation policies encourage public 
transportation, which enables the City‟s compact development. The City adopted policies 
that facilitate transit-oriented development, to increase transit ridership and accommodate 
growth (p.241). Such policies include transit area overlay zones that require a minimum 
density for development, and several public-private partnerships created to encourage 
high-density housing and employment growth around transit stations.  Another 
component to encourage alternative transportation is the design of a community that 
supports pedestrian activity. The Portland area has put effort into creating design 
guidelines that provide design standards for streets, sidewalks, and blocks (p.242). 
Promoting a mix of land uses is a fundamental element of transit-oriented 
development. A greater mix of land uses facilitates walking, cycling and shorter vehicle 
trips, which lowers vehicle miles traveled and improves air quality. Song (2005) 
examined the land-use mix and age of neighborhoods in Maryland, Florida, and Oregon 
and found that there was little change in the actual mix of land uses in neighborhoods 
over time (p.259). The study shows that across the three study areas, there are connected 
streets, and high densities, but the blocks are not regionally connected, rather they are 
isolated and dispersed within conventional, suburban sprawl. Song concluded that smart 
growth policies and practices have not done enough to encourage mixed land uses and 
regional accessibility (p.262). For transit-oriented development to be successful, local 
governments implementing smart growth policies need to consider the land use 
connection. Cervero and Landis argue that the transportation-land use connection is 
critical because transportation investments are tied to land use patterns, urban densities, 
and housing prices (Handy, 2005, p.148).   
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2.4 Challenges/Barriers to TOD 
The literature establishes a variety of barriers to successful development of TOD, 
which include; residents living near a project perceive TOD as harmful to their property 
values; developers and lenders perceive TOD as high risk and cost; lack of existing land-
use patterns to support TOD; lack of a market and financing for it; and the absence of a 
supportive policy framework (Belzer and Autler, 2002). The former are in fact barriers to 
development, however, such factors are possible barriers to all infill development 
projects. Belzer and Autler (2002) suggested that such barriers do not explain why TOD 
projects fall short of their potential and that even if these barriers were removed TOD 
projects would still fail to attain all of the benefits offered by a transit-oriented location. It 
is important to consider a different list of challenges that focus on the functional 
outcomes of the project as opposed to the physical characteristics. Belzer and Autler 
(2002) proposed a new list of six challenges that if addressed and overcome, the amount 
and quality of TOD projects would significantly rise. 
The first challenge is that there is no universal definition of transit-oriented 
development, which causes the actors involved to bring several different and sometimes 
opposing goals to the table; therefore the projects lack unifying policy objectives (Belzer 
and Autler, 2002). Dittmar and Ohland (2004) identified the same problem. They stated 
that due to the variety of stakeholders involved in the planning and implementation of 
TOD and the lack of a functional definition, a wide variety of views about what the 
project should accomplish exist. A typical TOD project involves multiple agencies from 
the public sector to build the transit, local government to control development, and 
private developers seeking to earn a profit; as well as the transit riders, local residents, 
and the community at large. All of these entities have different ideas about what the 
project should accomplish. The lack of a clear definition and a framework to assess the 
project makes resolving these conflicting ideas more difficult. This not only slows down 
implementation but even once the project is developed, the project falls short of its full 
potential. Largely, the challenge is in getting all of the competing interests and uses to 
come together to meet the goals of TOD. 
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One such way to avoid unforeseen community opposition is by involving the 
community early in the development process. Regional and local governments and transit 
agencies should work together to develop charettes, public meetings, and multimedia 
connections to engage the community and neighbors of the project. The development of 
the Pleasant Hill BART station serves as an exemplary model for community outreach 
conducted by BART and Contra Costa County (TCRP, 2002). 
Additionally, transit-oriented development must deal with functioning as a transit 
node but also integrating with the surrounding uses. The various entities involved have a 
different idea of whether the TOD should function as a node or a place. The purpose of a 
node is to attract commuters to use the node as a place to access transit. Opposed to a 
place that is designed to access transit but also serve local pedestrians. Most transit 
agencies focus on the TOD attracting high transit ridership numbers and care little about 
any other issues. Parking is one of the most critical issues for transit-oriented 
development. Parking is tied to the stations role as a node. Providing ample parking is 
often a priority for transit agencies, however, parking and associated access roads create 
design issues that reduce the ability to provide a pedestrian-friendly environment. Local 
government and transit agencies have the ability to reduce minimum parking standards 
but developers, financers, and the public are reluctant to see these reductions. There is an 
underlying assumption that TODs should provide ample parking for those driving to the 
station to use transit, but that assumption lacks consideration for those using alternative 
modes (Belzer and Autler, 2002). 
The previous challenge addresses the issue of node and place. Belzer and Autler 
(2002) identified another challenge as not having classified what makes a place. Physical 
form such as density cannot be the only measure of success for achieving place. There is 
little research on the extent density should be accompanied by other features such as 
street design, proximity to transit, and mix of retail, as well as what role socioeconomics 
play. As for retail, more detailed research is needed regarding the varieties of services for 
the particular demographic being served and the appropriate mix for transit oriented 
projects. Beyond retail, projects would benefit if planners knew what types of employers 
should be located near transit to increase ridership. 
11 
 
Belzer and Autler (2002) identified the need for “synergy among different uses” 
as a barrier to transit-oriented development (p.24). Because of the need to function as a 
node and place, TOD projects involve more complexity, uncertainty, and higher costs 
than other infill projects. TOD is a relatively new idea and still largely undefined which 
makes political and financial negotiations more difficult causing delays, conflicts and 
higher costs. Since TOD requires a variety of uses, different lenders and investors are 
needed for each land use activity and this can be a complex process for many developers 
and local agencies involved. 
Another barrier to TOD involves the lack of an organized regulatory framework 
from the local government (Belzer and Autler, 2002). Developers look to the local 
government and transit agencies to provide a unified and comprehensive plan for 
development. Developers want to see that the local government has a plan for the 
neighborhood, is willing to assist with the development process, and has a desire to make 
an investment in the area by providing infrastructure and other amenities. In 2002, the 
Transportation Research Board published research results regarding transit-oriented 
development and joint development in the United States through the Transit Cooperative 
Research Program (TCRP). The Transportation Research Board stated (2002), 
“Collaboration is essential simply because everyone is dependent upon the actions of 
others in making transit-supportive development a reality” (p.11). The most successful 
TOD projects will be those which involve public and private partnerships. There is also 
potential for non-profit housing corporations to collaborate. Collaboration needs to start 
early in the process. Too often, private developers plan the details of their project without 
consulting with the local government and miss critical components about phasing, land 
uses, and design characteristics. To help with the collaboration process, an agreement 
should be created that allocates responsibilities and actions for each sector 
(Transportation Research Board, 2002). 
For government entities specifically, the Transportation Research Board suggests, 
that each agency has a specific role to fill. The primary role of the federal government is 
funding. Between 1997 and 2003, $36 billion of all funding from the Transportation 
Equity Act for the 21
st
 Century (TEA-21) was allocated to transit (Transportation 
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Research Board, 2002). The federal government can also enable collaboration amongst 
agencies involved in the transit-oriented development process through such programs as 
the Federal Transit Administration‟s New Starts program.  According to the 
Transportation Research Board (2002), the City of Portland has taken advantage of such 
federal programs. Regulatory actions are the responsibility of state agencies. State 
agencies can leverage TODs through state transportation plans, transportation 
improvement plans, growth management programs, and tax laws.  Similarly, regional 
agencies can also encourage TOD by requiring local governments to establish zoning that 
is consistent with regional plans including zoning for mixed use near transit stations. 
Local governments can promote TOD through goals and objectives written into general 
plans, transportation plans, and zoning ordinances. At the local level, redevelopment 
agencies can act as a vehicle for TOD through financing by donating or underwriting the 
cost of land for private investment to station areas as well as accepting below-market 
rents. Finally, transit agencies fulfill various roles as financers, facilitators, partners, and 
advocates. Occasionally, transit agencies control development through leading 
negotiations with private developers; on the other hand, as in the case of Portland, transit 
agencies may establish the station-area planning to bring developers interest 
(Transportation Research Board, 2002). Some states have the power to create laws that 
require transit agencies to partner with localities to coordinate development. 
The final challenge presented by Belzer and Autler (2002), is the need for the 
evaluation of market conditions because transit alone is not sufficient to generate 
investment. Since transit is only one of several attractions to a site for developers, the 
public sector can raise market demand by establishing other attractive amenities in the 
area in order to draw private investment. Moreover, Belzer and Autler (2002) state that 
TOD is a challenge in low-income areas because the real estate market is usually weak 
and deters private investment. By coordinating transit investment with revitalization 
projects and supporting policies and incentives, a TOD project can be realized in a 
weaker real estate market. When market conditions are not supportive, the functions of 
node and place must work cooperatively. 
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2.5 Transit Equity 
Historically, as development shifted outward and the suburbs thrived, local 
governments and transit agencies prioritized funding highway systems to transport people 
living in the suburbs into the central city. Due to the federal government subsidizing 
highway development and reducing funds for public transportation systems, the lack of 
access to transportation has become a critical issue for those who cannot afford or operate 
a private automobile. 2000 census data showed that less than five percent of trips to work 
in urban areas were made by public transit (Sanchez and Brenman, 2008). Often, those 
most affected are minorities because minority groups are less likely to own a private 
automobile; therefore, are more dependent on public transportation. The transit dependent 
also characterized as „transit captives‟, such as the elderly, disabled, children, low income 
groups, and other groups of the population that rely on public transportation because an 
automobile is not available, rely on transit to travel to work, school, obtain health 
services, and shop for necessities. Transit captives often face inequity as a result of 
transportation policies in favor of auto-dependency. To provide transportation equity, 
Sanchez and Brenman (2008) suggest that an equitable transportation system should: 
ensure public involvement in the transportation planning process; demonstrate public 
accountability and financial transparency; distribute costs and benefits equally among 
income groups, emphasize access to jobs and services for all income levels; equally 
prioritize revitalization of low income communities and the expansion of transportation 
systems. Transportation equity and mobility represent social and economic opportunity 
and is critical to the development of a community. 
Equitable transportation is an important issue under sustainable urban 
transportation. Mercier (2009) states, “sustainable urban transport is a transport and, now, 
an environmental issue, but we believe it will also become, more and more, an important 
social justice and social equity issue” (p.145). As an increasing amount of the world‟s 
population live in urban areas, the need for sustainable urban transportation is on the rise. 
The peak production of oil and gas is a part of the past and these resources are more 
limited; as a result, travel within the city is becoming more expensive which creates a 
social equity challenge.  Now and into the future local government and transit agencies 
will need to provide a transportation-land use connection that enables sustainable urban 
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transport. If cities invest in quality transit, and plan for a mix of integrated land uses, the 
need for the private automobile will be optional rather than required for mobility in the 
city. 
More equitable transportation networks are an important aspect of transit-oriented 
development. Recent studies show that communities with affordable housing within a 
short walk to transit could allow those with limited resources to efficiently access 
destinations for work, retail, health services, or recreation. “Owning a car is the second 
largest expense, behind housing cost, for most Americans” (Dittmar & Ohland, 2004, 
p.21). For those that live in areas that require a vehicle to get from origin to destination, 
they are at a disadvantage. Lower income populations may not even own an automobile.  
And middle income populations, may not seek homeownership because they need to own 
a second car which stretches their budget. The location of affordable housing near transit 
is important but also the cost of transit on the resident is something to be considered.  
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Chapter 3 Case Study Sites 
As discussed earlier, several barriers stand in the way of transit-oriented 
development implementation, but San Diego County has been able to overcome some of 
those barriers. The City of San Diego adopted transit-oriented development guidelines in 
1992 as the City saw the importance of the transportation-land use connection. 
Additionally, the San Diego Association of Governments (SANDAG) is coordinating the 
regions transit-oriented development through TransNET funding. TransNET is a half-
cent sales tax for local transportation projects and it has been instrumental in expanding 
the transportation system in the region. The TransNET Smart Growth Incentive Program 
will provide $280 million for transit-oriented development projects over four years, 2010-
2014 (SDHC, 2010). Through the collaboration of the City of San Diego, SANDAG, and 
the San Diego Housing Commission transit oriented projects are being incrementally 
implemented in San Diego County. San Diego County is served by the San Diego Trolley 
and bus system. In addition, the northern area of the County, including Carlsbad, is 
served by the COASTER commuter rail, the SPRINTER light rail, and the BREEZE bus 
system. This research focuses on two transit-oriented developments in north County. 
For this study, three sites in the City of Carlsbad were selected to evaluate 
household travel behavior and characteristics. Figure 5.1 illustrates the location of the 
TOD sites and the proximity to Poinsettia Rail Station and the Coaster Rail line. Three 
sites were selected to support two research foci: 1) the effect of TOD on vehicle miles 
traveled and 2) the impact of TOD on persons of different income levels. To answer these 
two questions, three separate sites were needed for analysis: 1) a market-rate TOD – 
BluWater Crossing, 2) an affordable housing TOD – Poinsettia Station Apartments, and 
3) a market-rate non-TOD – Aviara Parkway neighborhood. To examine the effect of 
TOD on vehicle miles traveled, a TOD and a non-TOD of similar size and income level 
were selected. To examine the impact of TOD on persons of different income levels, a 
lower income and an upper income TOD were selected. 
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Figure 3.1 Poinsettia Station and TOD Sites 
 
A component of this research examined the travel behavior of residents living 
near the Poinsettia Rail Station TOD in the City of Carlsbad in northern San Diego 
County. The transit station is located within a quarter mile of the pacific coastline and lies 
adjacent to Carlsbad Blvd. The Poinsettia Rail Station TOD was chosen as a study site 
because two multi-family residential developments are located adjacent to the transit 
station – BluWater Crossing and Poinsetta Apartments. Nonetheless, a transit oriented 
project requires more than residential development alone. A hospital is located within a 
quarter-mile from the station. Within a half-mile radius from the station, the area lacks a 
variety of land uses. A grocery store, a school, and a park are all located approximately 
0.70 miles from the station, based on the true travel paths. According to walkscore.com, 
the TOD neighborhood study site earns a walk score of 42 out of 100 and qualifies as a 
car-dependent neighborhood (Walk Score ®, 2011). A half-mile radius around transit 
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stations is the area within which transit is most likely to have an impact on travel 
behavior of its residents (CTOD, 2004) because a half-mile is considered the furthest 
acceptable distance to walk.  
The Poinsettia station is part of the COASTER rail network. Carlsbad is served by 
the COASTER train which carries commuters and tourists on a 41-mile route between 
Oceanside and San Diego six days per week with an average of 6,000 passengers on 
weekdays (North County Transit District, 2009). The North County Transit District 
(NCTD) provides public transportation for Northern San Diego County. The 
geographical service area encompasses 1,020 square miles of north San Diego County 
extending from Del Mar in the South, northeasterly to Escondido, north to the Riverside 
County line and west to the Orange County Line (NCTD, 2009). Furthermore, the 
Poinsettia Rail Station TOD was chosen as a study site because it is recognized by the 
Center for Transit-Oriented Development (CTOD) and is included in their national TOD 
database (CTOD, 2009). The TOD database is a GIS platform that includes every fixed-
guideway transit system in the U.S. and demographic and land-use data from the 2000 
U.S. Census and other sources for the half-mile radius around each station. The national 
TOD database allows access to information on who lives near transit and details such as 
household size, household type, age of residents, their travel behavior, income, tenure, 
and car ownership. Information about the transit zones include average density, acreage 
of residential land use, block structure, age of housing stock, block size, and distance to 
the area‟s central business district (CTOD, 2009). The data provided by the national TOD 
database was not particularly useful to retrieve information for Poinsettia Station because 
BluWater Crossing Apartments, the TOD closest to the rail station, was developed in 
2008 and the national database is primarily based on 2000 U.S. Census data. 
The travel behavior of residents of BluWater Crossing was compared to a 
conventional, suburban neighborhood located northeast of Aviara Parkway and Poinsettia 
Lane, approximately two miles east of the Poinsettia Rail Station TOD in the City of 
Carlsbad. The neighborhood consisted of single-family residential units with a suburban 
style design and was generally auto-oriented because no retail, office, or schools were 
within walking distance. Specifically, Towhee Lane, Ridgecrest Road, and Curlew 
18 
 
Terrace were the three residential streets under examination. These three streets were 
selected because there were a total of 82 units (one vacancy) which was a comparable 
residential unit size to BluWater Crossing – the comparison site. Additionally, the non-
TOD neighborhood was selected based on the requirement that it possessed a similar 
geographic location, population size, demographics, and income to BluWater Crossing. 
The Aviara neighborhood is located in the City of Carlsbad like BluWater and consisted 
largely of the same age group and income profiles as BluWater residents.  
BluWater Crossing is located within approximately 1,200 feet from the Poinsettia 
Rail Station. BluWater Crossing is a 78-unit complex, of which, 12 units are dedicated to 
affordable housing.
1
 BluWater Crossing was completed in 2008 and offers live/work lofts 
and town lofts (MVE & Partners, 2009). In addition to residential units, BluWater 
Crossing offers 18,000 square feet of retail space and a childcare facility on the ground 
floor of each building, which is available to provide services to local residents. As of 
March 2011, the commercial space at BluWater was vacant; no businesses have filled the 
space. To date, the live/work lofts include a salon, art studios, and other businesses.  
Between the rail station and the BluWater Crossing apartments there is a large surface 
parking lot that separates the development from the station. On weekends the lot is 
typically vacant, during the week day it is filled because transit riders are driving and 
parking in the lot before leaving for work on the COASTER. Aesthetically, the empty lot 
is unattractive but it serves its purpose and enables Poinsettia Station to function as a 
park-and-ride node. Due to the commercial space vacancies, the component of place, that 
Belzer and Autler (2002) reference as a necessity for TOD, is lacking. The architects of 
BluWater were inspired by transit-oriented development and included open plazas with 
an art sculpture and benches to create focal points and gathering places. Unfortunately, as 
a result of the poor economy, the commercial space has remained unoccupied. BluWater 
Crossing has not reached its full potential to act as a model transit-oriented development 
but is still worthy of study. It will be of interest to observe travel behavior of residents at 
BluWater as the project develops. 
                                                          
1
 For this research only the market-rate portion of BluWater Crossing was surveyed to control for socio-
demographics between study sites. 
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BluWater Crossing was compared to another transit-oriented residential 
development that is dedicated to lower income households to distinguish whether TOD 
has a greater impact on lower income or upper income households. The lower income 
development that was examined was Poinsettia Station Apartments. Poinsettia Station 
Apartments is also located within approximately 1,200 feet from the Poinsettia Rail 
Station. The development is located directly west of BluWater Crossing. No separation 
exists between BluWater and Poinsettia. The two developments are connected by a 
surface parking lot. Poinsettia Station Apartments is a 92-unit affordable housing 
complex that is within walking distance (a quarter-mile) of the commuter train station 
and is located approximately within a half-mile to a mile from retail services (Bridge 
Housing, 2008). The two housing developments are thus situated within a quarter-mile 
from Poinsettia station and within walking or biking distance to retail services; therefore 
qualifying as a „typical TOD‟ that includes  “a mix of uses, at various densities, within a 
half-mile radius around each transit stop” (Dittmar & Ohland, 2004, p.21).  
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Chapter 4 Methodology 
The ultimate goal of this research was to quantify vehicle miles traveled per 
capita for residents of a transit-oriented development and a non-transit-oriented 
development. Household travel surveys are a method used to collect data on travel 
patterns and characteristics of urban residents. For this research, household travel surveys 
were conducted. With the data obtained from the travel surveys, frequency of trips were 
summarized by trip purpose. Next, a comparison of mode choice by trip purpose was 
performed to determine whether or not TOD impacts the choice to use public transit and 
non-motorized transportation. Lastly, a calculation of vehicle miles traveled per capita 
was performed to see if TOD reduced vehicle trips. 
Secondary to the quantitative analysis of household travel data, a qualitative 
research method was developed. A qualitative research method became necessary 
because the statistical results of the quantitative data were not significant, as will be 
described in the findings. The consistent results of no significance were due to the small 
sample size which resulted from a low response rate. The purpose of the qualitative 
research was to understand why people residing in a transit-oriented development are not 
using the transit available. The qualitative research method included an interview with 
three to five residents per transit-oriented development. 
4.1 The Survey 
In December 2010, a survey, in the form of a travel diary, was distributed to 
households of each study site (See Appendix A. Survey and Interview Instruments). 
Household travel surveys are considered important and significant in transportation data 
collection. They are used to collect travel and sociodemographic data from a sample of 
residents of a study area (Pas, 1995). Over the last fifty years, surveys of trip making 
have provided the necessary information to guide transportation policy, create 
transportation plans, and improve infrastructure (Transportation Research Board, 1995). 
Travel surveys originated in the United States as early as the 1950s and 1960s to study 
urban travel issues in the largest urban areas of the country and also major cities in other 
countries (Stopher, 2008). Prior to this, roadside surveys were conducted to collect data 
about trip-making patterns (Transportation Research Board, 1995). The trip-based travel 
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diary is the earliest form of a travel diary; it originated in Germany for the Kontiv Survey 
in the late 1970s (Stopher & Greaves, 2007). It was further developed and refined then 
introduced in the United States in 1982 to be used in transportation studies in Detroit and 
Honolulu (2007). Trip-based diaries ask that the respondents report each origin-to-
destination trip made over the diary period. The information requested may include 
origin, destination, purpose, departure and arrival time, modes used, and main mode 
(Behrens & Masaoe, 2009). The idea of the trip diary is that the respondent takes the 
diary with them so that they can record their travel as they do it. By the end of the 1980s, 
the trip diary became the most popular design for household travel surveys (Stopher & 
Greaves, 2007). Presently, the trip diary is often referred to as a place-based diary, which 
asks respondents where they went followed by how they got there (2007). Instantly 
recording travel information is expected to reduce underreporting of trips as opposed to 
the face-to-face interview or telephone survey in which respondents may omit trips. In 
this study, travel information was instantly recorded on a case-by-case basis. Some 
respondents preferred to respond to the survey in a face-to-face interview and others 
asked for the distributor to return to collect the survey the following day.  
Household travel surveys can be distributed face-to-face, by telephone, and by 
post. Presently, in the U.S., household travel surveys are most often conducted by 
telephone because face-to-face distribution has become both too expensive and too 
dangerous to perform in many urban areas. Stopher & Greaves (2007) reported that in 
2007, face-to-face interviews were conducted as part of the Sydney Household Travel 
Survey and costs were around $350 per completed household. Nonetheless, travel 
surveys conducted by telephone are beginning to become more problematic as the „Do 
Not Call‟ registry grows in the United States (2007). According to Stopher & Greaves 
(2007), the response rate for surveys that are sent out by mail and expected to be returned 
by postage is 25 percent. Regardless of the distribution method, a challenge to conducting 
travel diary data collection is the increasing non-response rate. The declining rate of 
respondents is not unique to travel surveys – survey response rates in general have been 
dropping since the 1980s and 1990s because the public is hesitant to get involved due to 
marketing schemes (Stopher, 2008). It is known that the percent of the population that 
does not respond, generally, travel more than the average; this is due to difficulty in 
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contacting the subject, as well as the burden in recording a higher number of trips 
(Stopher & Greaves, 2007). The respondent sees the survey task as burdensome and time-
consuming because of the amount of travel that would need to be reported (2007). As 
mentioned, travel surveys are increasingly being conducted by telephone because it is 
less expensive; however, recent research by Wolf et al. (2003), Pearson (2004), shows 
that telephone retrieval omits a significant number of short trips (Stopher & Greaves, 
2007). Face-to-face interviews show similar problems. Short trips may seem insignificant 
but by not recording shorter trips important activities may be omitted, also, an incorrect 
route may be recorded. Other challenges include the ability to accurately record travel 
time, location details, and basic route information, which are all needed to develop 
accurate modeling. 
Although it is important to acknowledge the challenges in household travel 
surveying, financial burden and safety risk did not present challenges in this research.  
The increasing non-response rate in survey responses was problematic. A total of only 60 
surveys were collected from all study sites (representing a 25 percent response rate), of 
which 54 were valid for statistical analysis because six surveys were returned with zero 
trips recorded. Future research efforts may consider the idea of incentivizing households. 
Based on a review of 55 household travel surveys, twenty percent of the surveys used an 
incentive to encourage participation. Half of the surveys that offered incentives relied on 
a cash incentive and of those, about half distributed the incentive in advance (Zimowski 
et al., 1997). Additionally, a mix of survey approaches should be considered in future 
efforts. Giving residents a multitude of options to return their responses may increase 
response rates. Due to resource constraints, this study was unable to arrange telephone 
interviews, deploy a web-based survey format, or offer a financial incentive. 
The sampling frame for this research was every adult that lived in the 92-unit, 
Poinsettia Station Apartment and the 66-unit, BluWater Crossing market-rate 
development as well as adult residents of the non-TOD neighborhood on Aviara 
Parkway. By choosing this sampling frame the study captured the target population, 
which is both TOD and non-TOD residents. The survey was administered door-to-door to 
each household. In 2008, cities in Australia were using face-to-face recruitment, which 
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means the survey instrument was left with the household and then picked up in person by 
the interviewer, or sent back by mail (Stopher, 2008); this research was carried out in a 
similar manner. The interviewer administered the survey tools to each household and 
explained the purpose of the study or left the survey at the door if no one answered. The 
first two days, the interviewer identified the study as student research on trip behavior. 
Several people did not understand the term „trip behavior‟. People thought „trip behavior‟ 
referred to their out-of-town travel or vacations. The interviewer modified the 
introduction to, “I am doing research for my master‟s thesis on average vehicle trips 
taken by residents in this neighborhood. I am comparing vehicle trips taken by residents 
of different neighborhoods. I have a quick survey, which takes about 5 minutes, would 
you mind helping me out?” If residents were available the interviewer offered them the 
choice to either instantly record their travel information from a prior day or subsequently 
collect the survey in days following. When respondents instantly recorded their travel 
information, they were asked to recall their trips from the day before. The majority of the 
surveys were filled out and returned instantly as opposed to returning the survey at a later 
time. This was accepted because the likeliness of receiving responses at a later time was 
doubtful. As stated by Stopher and Greaves (2007), in the case that respondents recall 
trips from the day before it is likely for residents to forget trips and/or overestimate or 
underestimate travel time. But because obtaining survey responses from the residents was 
not a simple task this response was acceptable. Obtaining responses required persistence 
and consistent „checking-in‟ with the residents. 
All residents, over the age of 18, were asked to complete the survey. For the non-
TOD households, one travel survey was distributed to each of the 82 households. The 82 
single-family households surveyed consisted of each unit on Curlew Terrace, Nightshade 
Road, and Towhee Lane. The goal was to collect as many survey responses from each 
neighborhood as possible. The data from the survey provided travel activity per resident 
during a week.  Each trip from morning to night was recorded by each adult resident for 
one random day. The day was randomly selected by the respondent. Travel diaries 
recorded for trips on Saturdays and Sundays were also included in the survey. The data 
was not limited to only weekday travel diary entries.  
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Details regarding start time, start location, purpose, mode, arrival time, arrival 
location, transit fare, other costs, and comments were required for each trip recorded. The 
question of start time and arrival time for each trip became an issue when the survey was 
deployed. Respondents were uncomfortable stating when they left their home. 
Respondents noted that stating the time they left their home could give rise to an issue of 
home-security. To adapt, the surveyor asked for the length of time it took to get from the 
start and stop location as well as the time of day – morning, afternoon, or evening. The 
residents also answered a socio-demographic survey that included age, gender, ethnicity, 
work, bikes available, weekly frequency bike use, autos available, weekly frequency auto 
use, general mode preference, why mode preference, monthly income, residential 
address, and housing type. Two weeks were allowed for the survey to be returned. For 
similar travel survey studies in the Netherlands, interviewers reminded households to 
complete the survey and answered problems by telephone (Stopher, 2008). Follow-up 
reminders were employed to reduce non-response. Within the 55 household travel 
surveys reviewed by Stopher and Metcalf, 80 percent of the surveys employed follow-up 
reminders (Zimowski et al., 1997). Similarly, in this study, the interviewer continually 
checked-in with the residents over the two weeks to motivate respondents, and allow time 
for clarification. The re-contact was always a face-to-face interaction; not made by email 
or telephone as done in cited research efforts. 
4.2 Data Coding and Weighting 
The data collected in each travel diary was entered into Survey Monkey, a web-
based survey tool, to efficiently store and manage the data collected. A customized 
survey was created to allow the questions and answers provided in the travel diary to be 
entered into the database. After entering all survey data, Survey Monkey automatically 
created a downloadable data base in an excel file. The database acted as the primary 
database for the quantitative analysis in this research. Before performing any statistical 
analysis, the data was weighted. The weighting corrected for age and gender bias within 
the sample population (See Appendix B. Data Weighting). 
The sampled population from the non-transit-oriented development, Aviara, was 
weighted based on the 2000 U.S. Census data of Block 1013 and 1014, Block Group 1, 
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Census Tract 178.12 of San Diego County. The data needed to be weighted to account for 
the vastly different age and gender distribution between the sample population and the 
total population. The census data showed a 49 percent to 51 percent distribution of males 
to females respectively. The Aviara sample population represented a 28 percent to 72 
percent distribution of males to females respectively. Accordingly, the Aviara sample 
demonstrated a biased female population. To correct for age bias, the percent of each 
male and female respondent by age group within the Aviara sample was divided by the 
Census data respective percentages.  To correct for the gender bias, the results of the 
corrected age groups were multiplied by the ratio of the census population gender 
distribution and the sample population gender distribution. The sample populations from 
the transit-oriented developments, BluWater and Poinsettia, were weighted based on data 
from Census Tract 178.05 of SANDAG 2010 Estimates. The same census data was used 
for both study sites because the developments are geographically located adjacent to one 
another. The census data showed a 45 percent to 55 percent distribution of males to 
females respectively. The BluWater sample population represented a 57 percent to 43 
percent distribution of males to females respectively. Accordingly, the BluWater sample 
underrepresented the female population of the area. The Poinsettia sample population 
represented a 15 percent to 85 percent distribution of males to females respectively. In 
this case, the Poinsettia sample underrepresented the male population of the area. The 
same weighting process completed for Aviara was performed for BluWater and 
Poinsettia. 
The weighting process was revised three times to ensure that the sample 
population represented the population of the geographic area to the highest degree. To 
check for accurate weighting, the sum of the weight values were compared to the female, 
male, and overall value of respondents for each location. Once the final weights were 
achieved, the developed weights were added into the main database for analysis. Finally, 
the database required ample „cleaning up‟ in order to be analyzed by the statistical 
software SPSS. 
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4.3 Quantitative Data Analysis Method 
With the weighted survey results, the trip generation step of the 4-step Urban 
Transportation Planning Model was applied to determine total trips per respondent at 
each case site. The four-step modeling process is used by metropolitan areas to replicate 
and simulate regional travel behavior. The 4-step process includes an analysis of trip 
generation, trip distribution, mode choice, and traffic assignment. The sub-model that 
was used for this research – trip generation – is concerned with predicting the number of 
trips produced by and attracted to each traffic analysis zone. That is, trip generation 
models answer the question of how many trips are made to and from each zone (Pas, 
1995). There are two basic approaches to trip generation: linear regression or cross-
classification analysis. Trip generation is a function of type, intensity, and socioeconomic 
description or land use. Using SPSS, the average number of trips per respondent was 
generated. Next, descriptives were run to produce the number of trips by respondents for 
each geographic location, which were used in the analysis of variations between groups. 
Two independent samples T-tests were executed to compare means between TOD and 
non-TOD and between the market rate TOD and the low-income TOD. 
The second step of the quantitative analysis was the analysis of trip purpose. The 
frequency of trip purpose by geographic location was produced.  Trip purposes were 
divided into six categories – health, meal, work, recreation, shopping, and other. 
Descriptives, including the mean, median, and standard deviation, were produced by trip 
purpose for each geographic location, which were used in the difference of means tests 
between groups. 
The third step was the analysis of mode choice. The mode shares of trips were 
generated in SPSS for each geographic location. Tests of sample proportions were carried 
out to compare the mode shares between groups. Finally, a cross tabulation of mode by 
purpose was developed to compare mode choice by trip purpose for each geographic 
location.  A chi square test was performed to determine mode choice dependency on trip 
purpose. Finally, a chi square test was performed to determine whether or not TOD 
increased mode choice to public transit and non-motorized modes. 
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The final step of the quantitative analysis sought to determine how transit-
oriented development affected vehicle miles traveled. Before entering the addresses into 
GIS the database had to be edited. Many respondents only provided cross streets for start 
and stop locations. Therefore, addresses were approximated based on the respondents 
cross street locations. It was necessary to approximate the addresses in order to calculate 
the latitudinal and longitudinal coordinates. A web-based tool (USC WebGIS Services 
2011) was used to develop the coordinates and create a shapefile that was added to GIS. 
Two services were used within the USC Geocoding tool: address processing and 
geocoding. The address processor was used to identify the individual attributes of the 
addresses and to evaluate that the addresses existed. The geocoding service was then used 
to convert the postal addresses into geographic coordinates. The output was a shapefile 
that was then used in GIS. 
In GIS, the geographic coordinates were converted to spatial coordinates for Zone 
6 of the California State Plane Coordinate System based on the North American Datum 
of 1983. Using GIS, start and stop locations were mapped. The absolute value of the 
difference between points was calculated. Then, the Pythagorean distance formula was 
applied to calculate the hypotenuse between points which gave the actual distances 
between start and stop locations. The results were converted from feet to miles. The 
computed distance was based on how the crow flies because specific routes were not 
identified by the survey respondents. The total distance traveled per respondent was 
compared between each geographic location to determine how transit-oriented 
development affected vehicle miles traveled. An additional comparison was made to look 
at the impact of transit-oriented development on lower-income households at the 
Poinsettia Station Apartments versus the upper-income households at the BluWater 
Crossing development. 
4.4 Qualitative Research Method 
 The qualitative method of this research was not part of the original methodology 
but became a necessity once the statistical analysis did not show any significant 
differences between trip behavior of TOD and non-TOD residents. The qualitative 
analysis sought to identify why residents living in transit-oriented developments were not 
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using transit or non-motorized transportation significantly more than residents living in a 
conventional neighborhood. The interview instrument developed was structured by broad 
themes to narrow the conversation but boundaries were not set. The interviewer took 
notes during the face-to-face and telephone interviews to record information from each 
respondent. 
In April 2011, an interviewer conducted five face-to-face interviews and two 
email interviews with randomly chosen residents from each transit-oriented development, 
BluWater and Poinsettia. Interview respondents were chosen based on random selection. 
The interviewer stood outside of the main office of Poinsettia Apartments and BluWater 
Crossing and asked residents passing by if they would be interested in answering a series 
of questions. Three residents from Poinsettia were interviewed and four residents from 
BluWater were interviewed. Two of the four residents from BluWater were interviewed 
by email correspondence (See Appendix E. Interview Email Correspondences). 
Additionally, a telephone interview was conducted with the Poinsettia Coaster Café 
owner who regularly interacts with transit users. She was interviewed because she 
regularly interacts with the transit users and was able to provide information about the 
individuals using the Coaster. For each interview, the interviewer briefly explained the 
research and the goal of the interview that would be conducted. The main questions 
residents were asked were, what are the impediments to using public transportation? 
When you did not live in a TOD, did you use transit more or less? What do you like, what 
don’t you like? What can make the TOD work better for transit use? Is there anything 
that could make it more attractive to use? (See Appendix A. Survey and Interview 
Instruments) 
 
 
29 
 
Chapter 5 Findings 
5.1 Quantitative Data Findings 
 The following section describes the findings from the statistical analysis 
performed using SPSS software (SPSS Inc, 2010). The chapter contains findings for 
demographics, travel characteristics, trip generation, trip purpose, mode choice, vehicle 
miles traveled, and estimated emissions. All findings are based on the weights that were 
developed as described in the methodology. There were a total of 54 respondents of 
which 21 respondents were residents from the market rate transit-oriented development, 
15 respondents were residents from the low income transit-oriented development, and 18 
respondents were residents from Aviara, the non-transit-oriented development. Together 
all respondents made 170 trips in a day. 
5.1.1 Demographics  
 The survey distributed contained a series of questions pertaining to general 
demographic information. The travel diary survey asked residents for their age, gender, 
race, employment type, annual income, and household size. This section highlights the 
socio-demographics of the sample population. 
Age 
Table 5.1 shows the average age of respondents by location. The low-income 
TOD residents were on average older than the market-rate TOD and non-TOD residents. 
Figure 5.1 shows the distribution of age by geographic location. At the market-rate TOD 
most residents fell in the younger age groups, at the low-income TOD  most residents fell 
in the middle age range, and at the non-TOD neighborhood , most residents were middle-
age or older. Each location demonstrated a unique age distribution. 
 
Table 5.1 Average Age by Location 
Location Average Age of Respondents Std. Deviation 
BluWater MR-TOD 48 17 
Poinsettia LI-TOD 58 19 
Aviara Non-TOD 48 13 
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Figure 5.1 Age Distributions of Survey Respondents 
 
Figure 5.1 (a) 
 
Figure 5.1 (b) 
 
Figure 5.1 (c) 
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Gender 
The total population contained a greater number of female than male respondents. 
Figure 5.2 reveals that, the low-income TOD and the non-TOD had a greater number of 
female than male respondents. In contrast, the market-rate TOD had a greater number of 
male than female respondents The total adult population at Poinsettia was made up of 38 
males and 87 females (Poinsettia Station Apartments, 2011), which explains the drastic 
difference in the number of female and male respondents at the low-income TOD. The 
market-rate TOD had the most even distribution of respondents by gender compared to 
Poinsettia and Aviara. 
Figure 5.2 Gender by Geographic Location 
 
Race 
 As shown in Figure 5.3, the majority of the residential population identified as 
White. The low-income TOD residents had the greatest variety of racial backgrounds, 
each background was represented. Each racial background, except Asian, was 
represented at the market-rate TOD. The non-TOD had the highest percent of White 
residents. 
 
 
0%
20%
40%
60%
80%
100%
BluWater 
MR-TOD
Poinsettia 
LI-TOD
Aviara Non-
TOD
38%
87%
72%
62%
13%
28%
Gender
Female
Male
32 
 
Figure 5.3 Race 
 
Figure 5.3 (a) 
 
Figure 5.3 (b) 
 
Figure 5.3 (c) 
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Employment Type 
 The mix of employment for each location is shown in Figure 5.4. The non-TOD 
neighborhood had the greatest mix of employment sectors represented by each resident. 
At the TODs, the most frequently identified employment sector was the „other‟ category. 
Specific occupations identified included sales, retired, self-employment and government. 
Outside of the „other‟ category, office related work was a common response at the TODs 
and education related work was a common response at the non-TOD. 
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Figure 5.4 Employment 
 
Figure 5.4 (a) 
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Figure 5.4 (c) 
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Income 
Table 5.2 shows the average income by geographic location. The market-rate 
TOD and non-TOD residents earn similar average incomes and earn more than triple the 
average income of the low-income TOD residents. Figure 5.5 illustrates the income for 
each location. At the market-rate TOD and the non-TOD neighborhood, residents earned 
a high income. At the non-TOD neighborhood eight percent of the population earned 
greater than $75,000. The low-income TOD, showed a consistent distribution across the 
middle-income levels. No residents at the low-income TOD earned greater than $75,000.  
Table 5.2 Average Income by Location 
Location 
Average 
Income Std. Deviation 
BluWater MR-
TOD 
$84,028 $23,369 
Poinsettia LI-TOD $24,596 $19,781 
Aviara Non-TOD $84,152 $27,051 
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Figure 5.5 Income  
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5.1.2 Travel Characteristics 
Respondents were asked another series of questions related to travel 
characteristics. The survey asked residents to respond to bike ownership, frequency of 
biking for transportation, automobile ownership, number of autos owned, frequency of 
auto for transportation, general mode preference, and reason for preference. This section 
highlights the travel characteristics of the sample population. 
Bike Ownership and Frequency of Use 
 Figure 5.6 shows bike ownership at each study location. At the TODs, there are 
more residents that do not own a bike than those that do. The opposite result occurred at 
the non-TOD neighborhood. The residents of the non-TOD neighborhood were more 
likely to own a bike. As illustrated in Figure 5.7, despite ownership rates, the majority of 
residents at each location never used their bike for transportation. At the market-rate 
TOD, nine percent of residents said that they used their bike for transportation daily 
compared to the non-TOD neighborhood, which had no residents that used their bike on a 
daily basis. 
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Figure 5.6 Bike Ownership 
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Figure 5.7 Frequency of Bike Use 
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Automobile Ownership and Frequency of Use 
 Table 5.3 shows the average number of automobiles owned by location. The non-
TOD neighborhood had the greatest number of automobiles owned and the low-income 
TOD had the least number of automobiles owned. It is worth noting that the low-income 
TOD earned less than the market-rate TOD and the non-TOD neighborhood and the non-
TOD residents had the greatest earned income levels; therefore, automobile ownership is 
consistent with income levels by location.  As illustrated in Figure 5.8, auto use was 
lower at the TODs compared to 94 percent of the non-TOD residents that used their 
automobile daily. The low-income TOD had a lower rate of daily auto use than the 
market-rate TOD. Eight percent of residents from the low-income TOD used other modes 
for transportation. 
A difference of proportions test was performed to compare the difference of auto 
use between groups. According to the obtained z values, there was a statistically 
significant difference of everyday auto use between TOD and non-TOD residents. Non-
TOD residents significantly use their auto on a daily basis more than TOD residents. 
There was also a statistically significant difference of everyday and three times per week 
auto use between market-rate TOD and low-income TOD residents. Market-rate TOD 
residents significantly use their auto on a daily basis more than low-income TOD 
residents. And low-income TOD residents showed a significantly higher proportion of 
infrequent (three times per week) auto use than market-rate TOD residents. (See 
Appendix D. Sample Proportions, Significance Test Calculations). 
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Table 5.3 Auto Ownership 
Geographic 
Location 
Average # 
of Autos 
Owned 
T-Test Sig. 
(p-value) 
TOD 1.65 0.021 
Non-TOD 2.34 
 
   
   
Geographic 
Location 
Average # 
of Autos 
Owned 
T-Test Sig. 
(p-value) 
MR-TOD 2.07 0.001 
LI-TOD 1.06   
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Figure 5.8 Frequency of Auto Use 
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Mode Preference and Reason for Preference 
 Figure 5.9 illustrates that the automobile was the most preferred mode choice 
across each location. The majority of residents at the non-TOD neighborhood, 94 percent, 
preferred their automobile. The TOD residents showed more of a variation in mode 
preference than the non-TOD residents. Across TODs, the low-income TOD residents 
preferred their automobile more than residents from the market-rate TOD. Public transit 
was the second most preferred mode at the TODs reaching 15 percent at the market-rate 
TOD and six percent at the low-income TOD. All alternative modes of transportation 
were preferred at a much lower rate than auto. Results indicate that Carlsbad is not 
developed in a way to make biking and walking convenient. 
A difference of proportions test was performed to compare the difference of mode 
preference between groups. According to the obtained z values, there was no statistically 
significant difference between TOD and non-TOD or market-rate TOD and low-income 
TOD choice of mode (See Appendix D. Sample Proportions, Significance Test 
Calculations). 
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Figure 5.9 Mode Preference 
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Convenience is an important factor in choosing a mode. As shown in Figure 5.10, 
the majority of residents at each location indicated convenience as the primary reason for 
their mode preference. The TOD residents indicated a greater variety of reasons for 
preference than the non-TOD residents, which included „other‟, accommodation, 
comfort, and reliability. „Other‟ was the second most identified reason for mode 
preference at each location. The „other‟ category included health, the environment, and 
social/economic reasons. Non-TOD residents did not indicate any reason for preference 
other than convenience and „other‟.  
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Figure 5.10 Reason for Mode Preference 
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5.1.3 Trip Generation 
As shown in Table 5.4, the average daily number of total trips per resident was 
3.14 trips. Table 5.5 shows that the non-TOD residents made a greater number of trips 
per day than the TOD residents and the low-income TOD residents made a greater 
number of trips per day than the market-rate TOD residents.  
Table 5.4 Average Number of Trips per Day 
 Mean 
Std. 
Deviation 
Trips 
per 
Resident 
3.14 2.44 
 
Table 5.5 Average Number of Trips by Location 
Location Mean 
TOD 2.8 
Non-TOD 3.8 
  
MR-TOD 2.6 
LI-TOD 3.2 
 
As shown in Table 5.6, when comparing the means by an independent samples t-
test, the results showed no significant difference between the trips generated by the TOD 
residents and non-TOD residents. Although, there was a variation by location for the 
average trips generated per day, the t-test results suggest that trip generation is 
independent of location. It is worth noting that the average number of trips generated by 
TOD residents was lower than the non-TOD residents but not low enough to indicate a 
statistical significance. An additional comparison was made across TODs. Table 5.7 
shows the significance when comparing the market-rate TOD and low-income TOD. 
There was not a significant difference between average trips across the TODs. 
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Table 5.6 Independent Samples T-Test Significance Between TOD and Non-TOD Trips 
Generated 
Geographic 
Location 
Average 
Trips 
T-Test 
Sig. (p-
value) 
TOD 2.8 0.210 
Non-TOD 3.8 
  
Table 5.7 Independent Samples T-Test Significance Between Market-Rate TOD and 
Low-Income TOD Trips Generated 
Geographic 
Location 
Average 
Trips 
T-Test 
Sig. (p-
value) 
MR-TOD 2.6 0.446 
LI-TOD 3.2 
  
5.1.4 Trip Purpose 
Figure 5.11 shows the number of trips by purpose for each geographic location. 
At each location the „other‟ category had the highest average number of trips. 'Other' trips 
included trips to home, an errand, an elementary school, an appointment, the bank, the 
DMV, day care, and business. The results indicate that the market-rate TOD produced a 
greater percent of shopping trips than the low-income TOD, which suggests residents at 
the market-rate TOD had more disposable incomes than residents at any other location. 
Work was the second highest average trip purpose at each location.  
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Figure 5.11 Trips by Purpose 
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Table 5.8 shows the significance between trip purpose at the TODs and the non-
TOD neighborhood. The TODs produced less work trips than the non-TOD but the 
difference was not significant based on the results of the independent samples t-test. 
Table 5.9 compares the trips by purpose for the market-rate TOD to the low-income 
TOD. The low-income TOD generated less work trips than the market-rate TOD but the 
difference was not significant based on the results of the independent samples t-test. 
Based on the results, there was no significant difference of trip purpose by location. 
Table 5.8 Significance between Trip Purpose at TOD and Non-TOD 
  
Means 
T-Test Sig. 
(p-value) TOD 
Non-
TOD 
Health 
Service 
0.194 0.000 -- 
Meal 0.111 0.222 0.350 
Other 1.528 2.056 0.396 
Recreation 0.250 0.333 0.709 
Shopping 0.361 0.333 0.922 
Work 0.500 0.611 0.597 
 
Table 5.9 Significance between Trip Purpose at the Market Rate TOD and the Low-
Income TOD 
  
Means T-Test 
Sig. (p-
value) 
MR-
TOD 
LI-
TOD 
Health 
Service 
0.043 0.462 0.209 
Meal 0.087 0.154 0.635 
Other 1.348 1.846 0.154 
Recreation 0.261 0.231 0.888 
Shopping 0.478 0.154 0.414 
Work 0.522 0.462 0.818 
 
5.1.5 Mode Choice 
 Figure 5.12 illustrates a comparison of mode choice between TOD and non-TOD 
residents and a comparison between the market-rate TOD and the low-income TOD 
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residents. The graph shows that the non-TOD neighborhood had the least variation of 
mode choice, as 99 percent of non-TOD trips used auto compared to 92 percent of TOD 
trips that used auto. The comparison between market-rate TOD and the low-income TOD 
shows a greater variation of mode choice at the market-rate TOD; however, a greater 
percentage of the low-income TOD population relied on transit for their mode choice 
than the market-rate TOD population. 
Figure 5.12 Mode Choice by Geographic Location 
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 Table 5.10 and 5.11 depicts the distribution of mode choice for each trip purpose 
by geographic location. As shown in the trip purpose section, 'other' trips were the 
majority of trips made. Non-TOD residents made a greater number of work trips by auto 
compared to TOD residents. Non-TOD residents relied solely on their automobile for 
their trips, where as TOD residents had a mix of mode choice by trip. The market-rate 
TOD shows a variety of modes by trip purpose, where as the low-income TOD trips were 
limited to auto and transit. 
A difference of proportions test was performed to compare the difference of mode 
choice between groups. According to the obtained z values, there was no statistically 
significant difference between TOD and non-TOD or market-rate TOD and low-income 
TOD choice of mode (See Appendix D. Sample Proportions, Significance Test 
Calculations). 
Table 5.10 Non-TOD V. TOD Mode Choice by Trip Purpose 
Location Mode 
Trip Purpose 
Health 
Service Meal 
Othe
r 
Recreatio
n 
Shoppin
g 
Wor
k 
TOD 
Auto 
100% 
100
% 
91% 88% 85% 87% 
Bike 0% 0% 6% 0% 8% 0% 
Bus/Coaste
r 
0% 0% 4% 13% 8% 13% 
Total 
100% 
100
% 
100% 100% 100% 
100
% 
Non-
TOD 
Auto 
-- 
100
% 
100% 100% 100% 
100
% 
Bike -- 0% 0% 0% 0% 0% 
Total 
-- 
100
% 
100% 100% 100% 
100
% 
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Table 5.11 MR-TOD v. LI-TOD Mode Choice by Trip Purpose 
Locatio
n 
Mode 
Trip Purpose 
Health 
Service Meal 
Othe
r 
Recreatio
n 
Shoppin
g 
Wor
k 
MR- 
TOD 
Auto 
100% 
100
% 
87% 100% 92% 82% 
Bike 0% 0% 10% 0% 8% 0% 
Bus/Coaste
r 
0% 0% 3% 0% 0% 18% 
Total 
100% 
100
% 
100% 100% 100% 100% 
LI-TOD 
Auto 
100% 
100
% 
96% 67% 50% 100% 
Bus/Coaste
r 
0% 0% 4% 33% 50% 0% 
Total 
100% 
100
% 
100% 100% 100% 100% 
 
5.1.6 Vehicle Miles Traveled 
 Figure 5.13 illustrates the frequency of individual trip length by location. The 
distribution shows that the majority of trips, for all locations, are less than ten miles. The 
market-rate TOD and the non-TOD residents made a higher percentage of longer trips 
than the low-income TOD residents. This is consistent with the anecdotal evidence that 
the majority of residents from the low-income development work within Carlsbad city 
limits. 
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Figure 5.13 Frequency of Individual Trip Lengths (miles) by Location 
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 Figure 5.14 illustrates the frequency of daily trip length by location. The market-
rate TOD and the non-TOD residents made a greater percentage of longer daily trips than 
the low-income TOD residents. The majority of the low-income TOD residents made 
daily trips shorter than 20 vehicle miles traveled per day. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
56 
 
Figure 5.14 Frequency of Daily Vehicle Miles Traveled by Location 
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Table 5.12 presents the results of average and total VMT by geographic location. 
The average vehicle-miles traveled was highest among the non-TOD and the market-rate 
TOD. The non-TOD produced the highest average of vehicle miles traveled at 40 miles. 
At the low-income TOD, the average remained below 15 vehicle miles traveled. The total 
vehicle miles traveled per respondent across all three geographic locations was 
approximately 1550. 
 An analysis to compare total vehicle-miles traveled by the TOD residents, at 
BluWater and Poinsettia, to the non-TOD residents was performed. Table 5.13 illustrates 
the statistical significance between the non-TOD and TOD vehicle miles traveled. At the 
95 percent confidence level, there is not a significant difference between means. The 
results show that geographic location does not influence vehicle-miles traveled. 
An additional analysis to compare total vehicle-miles traveled by the market-rate 
TOD to the low-income TOD was performed. Table 5.14 presents the statistical 
significance between the market-rate TOD and the low-income TOD vehicle miles 
traveled. At the 95 percent confidence level, there is not a significant difference between 
means. The results suggest that income level does not significantly influence vehicle-
miles traveled; however, it is worth noting that average VMT is approximately doubled 
by market-rate TOD residents. 
Table 5.12 Average and Total VMT by Geographic Location 
Geographic 
Location 
Average Daily VMT per 
Respondent 
Total 
VMT 
MR-TOD 29 612 
LI-TOD 14 213 
Non-TOD 40 721 
Total   1547 
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Table 5.13 Significance between VMT at the TODs and the Non-TOD 
Geographic 
Location 
Average Daily VMT 
per Respondent 
T-Test Sig. (p-
value) 
TOD 23 
0.061 
Non-TOD 40 
 
Table 5.14 Significance between VMT at the Market-Rate TOD and the Low-Income 
TOD 
Geographic 
Location 
Average Daily VMT 
per Respondent 
T-Test Sig. (p-
value) 
MR-TOD 29 
0.070 
LI-TOD 14 
 
5.2 Qualitative Data Findings 
Based on the quantitative data, residents living at BluWater Crossing and 
Poinsettia Apartments – both transit-oriented developments, do not drive less than non-
transit-oriented development residents in terms of statistical significance. The lack of 
statistical significance was most likely due to the small sample size. Further qualitative 
research was performed to find out why people living in a transit oriented development 
were not driving significantly less than those that live in a conventional suburban 
neighborhood. Seven interviews were conducted at the transit-oriented developments, 
three at Poinsettia and four at BluWater. Out of the seven interviews, residents did not 
express a demand for or interest in using public transportation. The Coaster Rail and the 
City bus are both conveniently located within walking distance from where the 
respondents lived but the interviewee‟s communicated an overall disinterest in using the 
systems for a variety of reasons. 
Table 5.15 summarizes the specific questions asked during the interview process 
and the responses given by each TOD site. The questions asked were to find out why 
people were not using transit and what could be done to make transit more attractive. 
Residents expressed a lack of convenience by using transportation due to 
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arrival/departure wait time and the frequency of en route stops, as well as unfamiliarity or 
lack of security with the transit system. TOD residents commonly expressed that there 
needed to be more of a motivation or incentive to use public transportation as opposed to 
their private vehicle. 
Table 5.15 Interview Questions and Responses 
Question Poinsettia Response BluWater Response 
What are the impediments to 
using public transportation? 
The wait time for transit 
arrival is too long; lack of 
familiarity and security; 
takes too long to get to 
destination; adds too 
much time to a trip; do 
not run frequently in 
afternoon and evening 
Lack of security; takes 
too long to get to 
destination; do not run 
frequently in afternoon 
and evening; there are not 
enough stop on the 
Coaster line 
When you did not live in a TOD, 
did you use transit more or 
less? 
No change in travel No change in travel 
What do you like, what don’t 
you like? 
The Coaster is convenient 
for someone who works 
in Del Mar; the bus is less 
convenient for the same 
person to travel to Del 
Mar 
Coaster has convenient 
schedule and fares to 
travel to professional 
baseball games in San 
Diego 
What can make the TOD work 
better for transit use or is there 
anything that could make it 
more attractive to use? 
If there was less parking 
and a reason not to drive 
there would be more of an 
inclination to use transit; 
more affordable 
Need to add more stops 
on the rail line; needs to 
run later on evenings and 
weekends; learn lessons 
from European and east 
coast U.S. cities 
 
The first resident interviewed from Poinsettia Apartments, the property manager, 
stated that due to her position at the apartment she is familiar with all of the residents and 
is aware of their working situation. She said, “Most residents work either in Carlsbad or 
in Oceanside which is not a far drive for them. They aren‟t going up and down the coast 
line or to San Diego so they don‟t need to use the Coaster.” The interviewer asked, “What 
about the bus?” The resident responded, “The bus isn‟t convenient here for some reason, 
maybe because it‟s a coastal town. But it doesn‟t run as often or come as frequently as it 
would in the inner city. My son has looked into using the bus but it does not run a 
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frequent enough schedule to get to school as efficiently as he can when he drives.” 
Overall, the interviewee communicated that the bus service is not a convenient service for 
people to travel around Carlsbad and other shorter-distant trips. This theme of 
inconvenience continued throughout the interview process. 
The North County Transit District provides schedules and maps for their service 
area. From this information, two bus routes were identified that serve the Carlsbad 
Poinsettia Station area. The 444/445 Breeze bus route begins at 7:17 AM Monday 
through Friday and the last trip is at 5:39 PM. The service does not run between 
approximately 9:00AM and 4:00 PM because the primary purpose of the line is to 
connect passengers to the Coaster rail line. The two routes do not operate on Saturday, 
Sunday, or holidays.  The routes would be sufficient for travelers leaving in the morning 
and late afternoon but for people making trips during the day these routes are not 
available. Route 101 and Route 321 are available within a half mile walk (based on the 
true travel path) from the TOD study region but are limited to routes directly north and 
south of the area. No public transit service is available to travel east within Carlsbad. The 
information provided by the transit district suggests that respondents‟ perceptions are 
correct. Their sentiments regarding inconvenience are supported by the information 
provided. 
As the interviewer explained the purpose of the interview to Resident 2 from 
Poinsettia Apartments, the respondent voiced that she preferred her vehicle for the 
convenience. “The only time I use the Coaster is for fun, to take the kids on it for the 
experience.” Resident 2 is a stay-at-home mother and stated that the majority of her trips 
are in Carlsbad so she did not need to use the Coaster. Her husband works in Rancho 
Bernardo, east of Carlsbad, and uses his private vehicle to commute because there is no 
public transportation available. Several years ago he worked in Del Mar. When working 
in Del Mar, he tried taking the Coaster but he decided that sitting and waiting for the 
Coaster took too long. He spent less time waiting in traffic than he spent waiting for the 
Coaster therefore he would rather drive. The interviewer stated that in Carlsbad no one is 
“compelled” to use anything for transportation besides their private vehicle. “The 
majority of the population in the City is high income and can afford a private automobile 
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and gasoline, so there isn‟t demand for a good transit system.” The respondent also 
addressed the fact that there is ample parking in Carlsbad so there is not an inconvenience 
to driving. She explained that she does not use the bus because she “doesn‟t feel familiar 
or secure especially with the little ones [her two younger children] with me.”  
Resident 3 was asked, “How do you get to work, why do you choose that over 
public transportation?” She said, “I prefer my vehicle because I don‟t mind the drive. I 
don‟t drive very far. I go to school in Oceanside which is only a 15 minute drive. My 
little boy goes to school too, but he goes to school in Carlsbad, so I drive him there too. It 
just isn‟t far enough to not drive.” The interviewer asked, “Why don‟t you use public 
transportation?” The resident responded, “The bus isn‟t convenient to use in town 
because it takes too long to get from place to place. Because of all of the stops it makes, it 
adds too much time to the trip. The bus is cheaper but at the cost of your time.” The 
interviewer said, “So do you feel that there is no use for the public transportation 
system?” She said, 
“I don‟t find it of any use but my fiancé uses the Coaster everyday to go to 
work. He works in Del Mar. He likes the Coaster because it is very 
convenient for him. He leaves work at 4:40 p.m., walks across the street to 
the Coaster station, leaves Del Mar at 5:00 p.m. and is home by 5:10 p.m. 
It is very convenient and time efficient. At first, he tried to use the bus to 
get to Del Mar, but it was too time consuming. The bus was cheaper, only 
$2.00 but what should have only been a 20 minute trip turned into an hour 
and 20 minute trip.” 
Resident 3 stated that overall, the Coaster is used for longer trips. “If I worked in 
San Diego I would consider using the Coaster because it‟s cheaper than driving to and 
from San Diego, since I own a truck and it costs $80 to fill my gas tank. I‟m not sure but 
I think the Coaster costs about $175 for three months; that would be cheaper than my 
gas.” From this interview, it can be implied that if the cost of gas for driving outweighed 
the benefits of its convenience, people would reconsider driving. 
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The following three interviews summarized in this section are from residents of 
BluWater Crossing. All three residents interviewed work from home. It is expected that 
many residents would work from home at BluWater because the development was 
constructed as a live/work development. 
Resident 1 and 2 from BluWater identified that they work from home so they do 
not need to commute for work. When trips are made for recreation or errands they use 
their car because of the convenience. Resident 1 said he has considered using the Coaster 
to travel into San Diego for a baseball game, but he has yet to do so. He expressed that 
his daughter thought about taking public transit to school but that she did not feel safe or 
secure. This was the second time in an interview that security was acknowledged as an 
issue with taking public transit. It is a common theme that transit is unsafe and the lack of 
security deters people from using transit. Resident 1 moved from Temecula, where there 
was not an option for public transportation use. He said, “at least it is an option now” but 
that he likes the “control” that he has with driving. He said, “parking isn‟t a problem, so 
why not drive?” He mentioned that it is “a southern California mindset to only need your 
car” and that if there was a reason to have to take transit then he would. This was 
generally the response from each interview respondent. 
Resident 3 was interviewed through email correspondence. The interviewee 
confirmed that many of the residents work from home. He stated, 
“I have had an opportunity to get to know quite a few of my neighbors. 
The fact that these units provide a combination live/work environment has 
more to do with their appeal than the fact that they are close to mass 
transit. My guess is that the usage of mass transit from this particular 
development is actually less than normal due to the fact that many of the 
residents use the first floor as their primary work location.” 
Resident 3 and 4 from BluWater, like other residents, expressed that they do not 
use the public transportation available. They said that the return trains do not run 
frequently later in the afternoon and later evening so that takes away any appeal to 
use the Coaster for recreational trips into downtown San Diego. When asked, 
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“what don‟t you like about the public transportation system?” resident 2 stated, “I 
would use the coaster if it ran later on the weekends to go downtown to dinner but 
it does not run very late. There are not many stops either on the coaster.” When 
asked, “is there anything that could make it more attractive to use?” resident 3 
stated, 
“I think we need to take a lesson from European and east cost U.S. 
cities.  There they have made a commitment to mass transit.  Here 
the entire infrastructure is set up for automobiles, with trains as an 
afterthought.  We need someone with a long-range vision to build 
the system that people can really use.  On the west coast, the Bay 
Area and Portland are by far the two best mass transit cities.  In 
San Diego and LA we are way behind.” 
A final interview was conducted by phone with the owner of the Poinsettia 
Station café. She does not live at any of the study sites. Her perspective was considered 
important because she has frequent face-to-face communication with the transit users. 
The owner has had the opportunity to get to know the people using the Coaster rail 
system. The interviewer asked her if she could generally identify those using the transit 
system on a regular basis. She said primarily those working for the government or 
professionals going to work in downtown San Diego and Sorrento Valley. She said that 
the cost of parking at their place of work is so great that they are more inclined to take 
transit than drive a private vehicle. Businesses subsidize the cost of the transit pass 
making it a more affordable option for employees. She speculates that the people at 
BluWater either work from home or completely rely on their private vehicle. She said the 
residents of BluWater moved there looking to live coastal or to be in a live-work 
development but their move there had nothing to do with the Coaster. The Poinsettia 
Apartment residents depend more-so on the bus transit system than the Coaster. The 
interviewer asked her if there were people using the Coaster for recreational trips. She 
responded, “Definitely. After the initial commutes in the morning, the transit-riders are 
mostly tourists.” She said that the people using the Poinsettia Rail Station come from 
everywhere between Palomar Airport Road and San Marcos, as well as Aviara and the 
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San Marcos Corridor. She recommended that there be some sort of local public 
transportation service comparable to the trolley system in downtown San Diego that can 
transport tourists between Legoland, The Flower Fields, the Museum of Making Music, 
the Premium Outlets, and other tourist attractions because as of now there is nothing in 
North County. Her final comments were that people use the Coaster to save on the cost of 
parking a private vehicle at their destination, as well as the cost of gas. 
Figure 5.15 Location of Study Site and Cities Visited for Work  
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Chapter 6 Summary and Implications 
This research suggests that the distinction between transit-oriented and auto-oriented 
neighborhoods does influence travel behavior. Travel behavior is not dependent solely on 
transit-oriented development but impacts on commuting are evident at the TOD and non-
TOD sites in Carlsbad. Residents who lived in transit-oriented developments on average 
made fewer trips than residents that lived in auto-oriented neighborhoods. The market-
rate and low-income TOD residents on average traveled 29 and 14 vehicle miles per day 
respectively. Non-TOD residents on average traveled 40 vehicle miles per day. The 
market-rate TOD residents on average made slightly fewer trips than residents that lived 
in the low-income TOD. There was not a statistically significant difference of average 
daily trips between TOD and non-TOD or between the market-rate TOD and the low-
income TOD. 
The analysis of auto use by location showed that non-TOD residents significantly 
used their automobiles on a daily basis more than TOD residents. Only 64 percent of 
TOD residents used auto every day, compared to 94 percent of non-TOD residents that 
used auto every day. Additionally, market-rate TOD residents significantly used their 
autos daily more than low-income TOD residents. 81 percent of market-rate TOD 
residents used auto daily, compared to only 40 percent of low-income TOD resident that 
used auto daily. 
The effects of neighborhood types on mode choice were not clear. Non-TOD 
residents chose the auto for approximately 99 percent of their trips and TOD residents 
chose auto nearly as much, 92 percent. The main difference was that TOD residents 
chose transit for five percent of their trips and non-TOD residents had no transit trips. 
There was not a statistically significant difference in the proportions of mode choices. For 
transit, there is a large numerical difference between zero and five percent; however, due 
to the small sample size, there is not a statistically significant difference between 
proportions.  
Mode choice by trip purpose showed that TOD residents choose transit for 13 percent 
of work trips. Non-TOD residents did not have any work trips by transit. The market-rate 
TOD chose transit for 18 percent of work trips compared to their low-income TOD 
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counterparts who did not choose transit for any work trips. Anecdotal evidence indicated 
that the cost of transit was expensive and could deter lower wage earners from choosing 
transit. Additionally, qualitative findings suggested that most of the low-income TOD 
residents worked within Carlsbad city limits therefore they could drive to work in a more 
time efficient manner than the time it took to wait for transit. 
There were important differences in vehicle miles traveled between the TOD and 
non-TOD residents. When comparing daily trip length by location, the results showed 
that non-TOD residents made longer daily trips than the TOD residents. Non-TOD 
generated a greater proportion of longer trips. 57 percent of non-TOD residents’ daily 
trips were over 20 miles, in comparison to the BluWater TOD and Poinsettia TOD, which 
generated 67 and 82 percent respectively of trips under 20 miles per day. This is 
consistent with qualitative findings where interviewees from the TODs stated that the 
majority of their trips consisted of shorter trips that did not require them to use the 
Coaster commuter rail service which better serves longer trips up and down the coastline. 
Although, trip generation results showed that the market-rate TOD residents made 
fewer trips than the low-income TOD residents, when VMT was examined the results 
showed that average vehicle-miles traveled was higher among the market-rate TOD than 
the low-income TOD. Despite the apparent differences, there was neither statistically 
significant difference in VMT between TOD and non-TOD nor between the market-rate 
TOD and low-income TOD. 
 The literature suggests that household VMT decreases when living in a location 
efficient neighborhood, which would include compact development, in a central city, and 
within a half-mile transit stop (Haas et al., 2010). The TOD developments in Carlsbad, 
BluWater and Poinsettia, are located within a half-mile of a transit stop and situated near 
a mix of uses, however, Carlsbad is not characterized as a central city nor is it compactly 
developed. Neotraditional, transit-oriented development in a city largely consisting of 
suburban development does not prove to impact commuting choices (Cervero and 
Gorham, 1995). The literature suggests that if the form of the region on a whole is auto-
oriented, small islands of transit-oriented development will not have a great effect on 
travel choices. An identified challenge facing successful TOD development is the 
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function of TOD as a transit node but also integrating with the surrounding uses. The 
TOD study sites in Carlsbad echo this challenge of integrating with the surrounding uses. 
The qualitative findings from interviews with residents of the TODs in Carlsbad 
suggest that there are issues with using transit that make it an inconvenience compared to 
using the auto for travel. These findings were consistent with the information provided by 
the North County Transit District, which showed that the bus system does not provide a 
flexible schedule throughout the day nor does it serve particular areas of interest. As was 
shown in Figure 5.15, the majority of work trips are made to cities that lie north, and 
south of Carlsbad along the Coaster Rail Line; however; the impeding factor for not using 
transit may be the disconnection from the rail station to the work destination. 
Additionally, the bus lines near BluWater and Poinsettia do not service the cities visited 
for work. The literature suggests that the various entities involved in the development of 
TODs have different ideas of whether the TOD should function as a node or a place. 
BluWater and Poinsettia are located conveniently close to the Coaster line and bus stops; 
however, more needs to be done to increase ridership. The focus needs to be placed on 
where residents are traveling for work and recreation trips and then the transit system can 
be configured in a way to better serve the commuters’ needs. 
Interviewed TOD residents suggested that if there was more of an incentive to use 
transit rather than the private auto they would be more inclined to do so. They stated that 
if there was not enough parking or if parking was a high expense then they would 
consider alternative modes. This is supported in the literature, which asserts that parking 
impacts travelers’ choice to use transit versus private auto. There is an increase in TOD 
transit ridership in cities with worse traffic congestion and higher parking costs than 
cities with less traffic congestion and low parking costs. (TCRP, 2008). Based on 
anecdotal evidence, there is ample parking available in Carlsbad; therefore, auto is 
convenient and preferred despite living near a transit node. 
BluWater and Poinsettia Station Apartments were developed to serve as transit 
oriented developments. According to the Center for Transit Oriented Development 
(2007), the term TOD refers to projects that maintain five main goals: increase location 
efficiency, boost transit ridership, provide a rich mix of choices, generate revenue for 
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public and private sectors and provide value for residents, and create a sense of place. By 
this definition, this research showed that the TOD developments in the City of Carlsbad 
are not functioning as TODs. BluWater and Poinsettia are not located adjacent to any 
major commercial or retail developments. Essentially, by providing a greater mix of uses 
near the rail station it would improve the study locations functionality. TOD residents 
used auto for work and non-work based trips. The cities and locations visited for work 
cannot necessarily be relocated closer to the rail station; however, uses associated with 
non-work-based trip purposes can be brought closer to the Coaster rail station to boost the 
use of alternative modes. Increasing the mix of uses near the station will allow residents 
to easily access shopping and recreation by transit, cycling, or walking. Also, providing a 
sense of place for residents will increase the use of alternative modes. If transit riders feel 
comfortable, familiar, and secure with the public transportation system and 
cycling/walking in the area, people will be more willing to choose transit over auto use.  
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Appendices 
Appendix A. Survey and Interview Instruments 
 
Survey of Travel Behavior 
Dear Sir/Madam: 
We ask for your help in a research project to evaluate the travel behavior of households in 
your neighborhood. Please answer sections A, B, and C. The second half of the survey 
requires you to record your travel for the day. Your participation involves no risk and is 
entirely optional; any answers you give will be kept anonymous in order to protect your 
privacy. If you choose to voluntarily participate, please return your completed survey to 
the office management; or you may return the survey to the surveyor that will come to 
collect surveys. If you have any concerns or would like additional information, please 
contact the following: 
Research Student: Natalie Stiffler | 559.824.7476 | nstiffle@calpoly.edu 
 
A. Participant Characteristics (check one)
1. Age 
□ under 18 
□ 18-24 
□ 25-34 
□ 35-44 
□ 45-54 
□ 55-64 
□ 65-74 
□ 75+ 
2. Gender 
□ Female 
□ Male 
3. Are you of Hispanic, Latino, or Spanish 
origin? 
□ No, not of Hispanic, Latino, or Spanish 
origin 
□ Yes, Mexican 
□ Yes, Puerto Rican 
□ Yes, Cuban 
□ Yes, another Hispanic, Latino, or Spanish 
origin ____________ 
4. What is your race? 
□ White 
□ Black or African American 
□ American Indian 
□ Asian 
5. Employment type: 
□ Agriculture 
□ Education 
□ Financial 
□ Information 
□ Office 
□ Retail 
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□ Student 
□ Other____________ 
6. Annual income: 
□ less than $10,000 
□ $10,000 to $14,999 
□ $15,000 to $24,999 
□ $25,000 to $34,999 
□ $35,000 to $49,999 
□ $50,000 to $74,999 
□ $75,000 to $99,999 
□ $100,000 or more 
B. Travel Characteristics (check all that apply)
1. Bikes available: 
□ Yes 
□ No 
2. How often do you use your bike for 
transportation? 
□ Every day  
□ Three times per week  
□ Once per week 
□ Monthly 
□ Never 
3. Automobiles available: 
□ Yes 
□ No 
  How many? ___ 
4. How often do you use your 
automobile for transportation? 
□ Every day 
 How many times per day? ___ 
□ Three times per week 
□ Once per week 
□ Never 
 
5. General mode preference: 
□ Automobile 
□ Motorcycle 
□ Bicycle 
□ Walk 
□ Public Transit 
□ Other mode ____________ 
6. Why do you prefer this mode? 
□ Accommodation 
□ Comfort 
□ Convenience 
□ Reliability 
□ Security 
□ Other: __________
 
C. Local Environment 
1. Housing type: □ Single-family residential 
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□ Multi-family residential 
2. # of people in household: ___ 
3. Street address/nearest cross street: 
_________________________________
 
Trip Diary
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EXAMPLE – Date: 11/30/2010 
Trip 1 
Trip1-Start-time  8 : 15 a.m./p.m. 
Trip1-Start-location Address: 2335 Broad Street Apt 3___________________________ 
or cross-streets: ___________________at______________________ 
Trip1-purpose __Meal                 __Recreation 
 Work                __Church   
 __Shopping         __Other: ______ 
 __Health Service 
Trip1-Mode __Auto  __Bike  __Walk  Bus/Coaster 
Trip1-Arrival-time 8 : 45 a.m./p.m. 
Trip1-Arrival-
location 
Address: ________________________________________________ 
or cross-streets: ______Jensen_______at______Cedar___________ 
Trip1-transit-fare $ 1 . 50 
Trip1-toll & 
parking-cost $___.___ 
Trip1-Comments Home to work___________________________________________ 
  
Trip 2 
Trip2-Start-time 5 : 15 a.m./p.m. 
Trip2-Start-location Address: ________________________________________________ 
or cross-streets: ______Jensen_______at______Cedar___________ 
Trip2-purpose __Meal                 __Recreation 
 __Work                __Church   
 __Shopping         Other: _home_ 
 __Health Service 
Trip2-Mode __Auto  __Bike  __Walk  Bus/COASTER 
Trip2-Arrival-time  6 : 00 a.m./p.m. 
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Trip2-Arrival-
location 
Address: 2335 Broad Street Apt 3___________________________ 
or cross-streets: __________________at______________________ 
Trip2-transit-fare $ 1. 50 
Trip2-toll & 
parking-cost $___.___ 
Trip2-Comments Work to home___________________________________________ 
 
 
START: RECORD TRIPS HERE  
Date:____/____/____ 
Trip 1 
Trip1-Start-time ___:___a.m./p.m. 
Trip1-Start-location Address: ________________________________________________ 
or cross-streets: ___________________at______________________ 
Trip1-purpose __Meal                 __Recreation 
 __Work                __Church   
 __Shopping         __Other: ______ 
 __Health Service 
Trip1-Mode __Auto  __Bike  __Walk  __Bus/Coaster 
Trip1-Arrival-time ___:___ a.m./p.m. 
Trip1-Arrival-
location 
Address: ________________________________________________ 
or cross-streets: ___________________at______________________ 
Trip1-transit-fare $___.___ 
Trip1-toll & 
parking-cost $___.___ 
Trip1-Comments ________________________________________________________ 
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BluWater and Aviara Survey Cover Page 
Dear Sir/Madam, 
I am a graduate student at California Polytechnic State University, San Luis Obispo. I am 
doing research on the effect of transit oriented development on vehicle miles traveled. I 
am interested in examining and understanding household travel behavior and trip choices. 
My research will analyze the frequency of travel, the origin and destination of travel, the 
type of transportation mode for travel, and the specific route used for travel. I will be 
using the findings of this research to compare the household travel behavior of a transit 
oriented development versus household travel behavior of a non-transit oriented 
development neighborhood. I appreciate the time you take to respond to this survey. You 
are contributing to significant transportation planning research in the region. 
Thank you, 
Natalie Stiffler 
Natalie Stiffler 
City and Regional Planning 
Cal Poly, San Luis Obispo 
nstiffle@calpoly.edu |559.824.7476 
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Poinsettia Survey Cover Page 
Dear Sir/Madam, 
I am a graduate student at California Polytechnic State University, San Luis Obispo. I am 
doing research on the effect of transit oriented development on vehicle miles traveled. I 
am using Poinsettia Station Apartments – a transit village funded by the City – as a study 
site. I am interested in examining and understanding household travel behavior and trip 
choices at Poinsettia Station Apartments. My research will analyze the frequency of 
travel, the origin and destination of travel, the type of transportation mode for travel, and 
the specific route used for travel. I will be using the findings of this research to compare 
the household travel behavior of a transit oriented development versus household travel 
behavior of a non-transit oriented development neighborhood. I appreciate the time you 
take to respond to this survey. You are contributing to significant transportation planning 
research in the region. 
Poinsettia Station Apartments is not affiliated with this project but is allowing me to 
survey the community in order to help generate general information about transit villages 
that will help when designing future affordable housing developments like this one. 
Your answers are anonymous and strictly voluntary. We appreciate your help in this 
school project. 
Thank you, 
Natalie Stiffler 
Natalie Stiffler 
City and Regional Planning 
Cal Poly, San Luis Obispo 
nstiffle@calpoly.edu |559.824.7476 
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Follow-up TOD Interview 
The survey performed in December has shown that there is not much use of the Coaster 
so I am trying to understand why and what obstacles there might be to using it.  
 
Before you lived here, did you live in a TOD?  
And did you use public transportation more or less than now?  
 
How often do you use the Coaster to go to work?  
How do you get to work? Why do choose that over public transportation?  
For work, what’s the impediment?  
 
For grocery shopping…?  
For doctors appointments or other health related errands …?  
 
For going to the movies, or other recreational activities …? 
 
What do you like about the Coaster?  
What don’t you like about it?  
 
What can make the TOD work better for transit use?  
Is there anything that could make it more attractive to use? 
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Appendix B. Data Weighting 
 
 
Age All Male Female
18-34 42 21 21
35-44 89 45 44
45-54 56 24 32
55-64 27 14 13
65+ 31 15 16
Total 245 119 126
Block Group 1013 & 1014 Census Data 2000
Age All Male Female
18-34 2 1 1
35-44 4 1 3
45-54 6 3 3
55-64 6 2 4
65+ 3 1 2
Total 21 8 13
Aviara Sample Age All Male Female
18-34 9.5% 12.5% 7.7%
35-44 19.0% 12.5% 23.1%
45-54 28.6% 37.5% 23.1%
55-64 28.6% 25.0% 30.8%
65+ 14.3% 12.5% 15.4%
Total 100.0% 100.0% 100.0%
Gender 100.0% 38.1% 61.9%
Aviara Sample %
Age All Male Female
18-34 1.80 1.41 2.17
35-44 1.91 3.03 1.51
45-54 0.80 0.54 1.10
55-64 0.39 0.47 0.34
65+ 0.89 1.01 0.83
Total 5.779 6.454 5.941
1.00 1.28 0.83
Aviara Weighted to correct for Age bias
Age All Male Female
18-34 17.1% 17.6% 16.7%
35-44 36.3% 37.8% 34.9%
45-54 22.9% 20.2% 25.4%
55-64 11.0% 11.8% 10.3%
65+ 12.7% 12.6% 12.7%
Total 100.0% 100.0% 100.0%
Gender 100.0% 48.6% 51.4%
Block Group 1013 & 1014 Census Data 2000 %
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Age All Male Female
18-34 1.80 1.80
35-44 3.86 1.26
45-54 0.69 0.91
55-64 0.60 0.28
65+ 1.29 0.69
Aviara Weighted to correct for Gender bias
Age All Male Female
18-24 320 159 161
25-34 417 195 222
35-44 502 249 253
45-54 579 273 306
55+ 2129 912 1217
Total 3947 1788 2159
Tract 178.05 SANDAG 2010 Estimates
Age All Male Female
18-24 5 3 2
25-34 7 3 4
35-44 3 2 1
45-54 7 4 3
55+ 3 2 1
Total 25 14 11
BluWater
Age All Male Female
18-24 5 3 2
25-34 7 3 4
35-44 3 2 1
45-54 7 4 3
55-64 2 1 0
65-74 1 1 1
75+
Total 25 14 11
BluWater Sample
Age All Male Female
18-24 8.1% 8.9% 7.5%
25-34 10.6% 10.9% 10.3%
35-44 12.7% 13.9% 11.7%
45-54 14.7% 15.3% 14.2%
55+ 53.9% 51.0% 56.4%
Total 100.0% 100.0% 100.0%
Gender 100.0% 45.3% 54.7%
Tract 178.05 SANDAG 2010 Estimates %
Age All Male Female
18-24 20.0% 21.4% 18.2%
25-34 28.0% 21.4% 36.4%
35-44 12.0% 14.3% 9.1%
45-54 28.0% 28.6% 27.3%
55+ 12.0% 14.3% 9.1%
Total 100.0% 100.0% 100.0%
Gender 100.0% 56.0% 44.0%
BluWater Sample %
Age All Male Female
18-24 0.405 0.415 0.410
25-34 0.377 0.509 0.283
35-44 1.060 0.975 1.289
45-54 0.524 0.534 0.520
55+ 4.495 3.570 6.201
Total 6.861 6.004 8.702
1.000 0.809 1.243
BluWater Weighted to correct for Age bias
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Age All Male Female
18-24 0.336 0.510
25-34 0.412 0.352
35-44 0.789 1.602
45-54 0.432 0.646
55+ 2.888 7.708
BluWater Weighted to correct for Gender bias
Age All Male Female
18-24 320 159 161
25-34 417 195 222
35-44 502 249 253
45-54 579 273 306
55-64 556 271 285
65-74 662 281 381
75+ 911 360 551
Total 3947 1788 2159
Tract 178.05 SANDAG 2010 Estimates
Age All Male Female
18-24 6 3 3
25-34 9 3 6
35-44 9 4 5
45-54 8 4 4
55-64 1 1 0
65-74 3 1 2
75+ 3 0 3
Total 39 16 23
BluWater & Poinsettia Sample
Age All Male Female
18-24 1 1
25-34 2 2
35-44 6 2 4
45-54 1 1
55-64
65-74 1 1
75+ 3 3
Total 14 2 12
Poinsettia Sample
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Age All Male Female
18-24 8.1% 8.9% 7.5%
25-34 10.6% 10.9% 10.3%
35-44 12.7% 13.9% 11.7%
45-54 14.7% 15.3% 14.2%
55-64 14.1% 15.2% 13.2%
65-74 16.8% 15.7% 17.6%
75+ 23.1% 20.1% 25.5%
Total 100.0% 64.1% 56.8%
Gender 100.0% 45.3% 54.7%
Tract 178.05 SANDAG 2010 Estimates %
Age All Male Female
18-24 15.4% 18.8% 13.0%
25-34 23.1% 18.8% 26.1%
35-44 23.1% 25.0% 21.7%
45-54 20.5% 25.0% 17.4%
55-64 2.6% 6.3%
65-74 7.7% 6.3% 8.7%
75+ 7.7% 13.0%
Total 100.0% 100.0% 100.0%
Gender 100.0% 41.0% 59.0%
BluWater & Poinsettia Sample %
Age All Male Female
18-24 0.527 0.474 0.572
25-34 0.458 0.582 0.394
35-44 0.551 0.557 0.539
45-54 0.715 0.611 0.815
55-64 5.494 2.425
65-74 2.180 2.515 2.029
75+ 3.001 1.957
Total 1.000 0.641 0.568
1.000 1.104 0.928
BluWater & Poinsettia Weighted to correct for Age bias
Age All Male Female
18-24 0.489 0.524 0.530
25-34 0.425 0.642 0.366
35-44 0.511 0.615 0.500
45-54 0.663 0.674 0.756
55-64 5.096 2.678
65-74 2.022 2.777 1.882
75+ 2.783 1.815
0.928 0.708 0.527
0.928 1.219 0.860
Both Weighted to correct for Gender bias
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Appendix C. Quantitative Data Analysis SPSS Output 
 
Demographics
 
18-24 25-34 35-44 45-54 55-64 65-74 75
1 3 4 1 5 3 5 0 21
2 1 1 4 1 0 2 6 15
3 0 1 5 6 3 1 1 17
4 6 10 12 6 8 7 53
Geographic 
location code
Total
Geo graphic lo cat io n co de * A ge C ro sstabulat io n
Count
 
Age
Total
Geographic location code M ean N Std. Deviation
1 47.762 21 17.4362
2 57.824 15 19.3035
3 48.264 18 12.6955
Total 50.682 54 16.8577
R epo rt
M edian Age
Female M ale
1 8 13 21
2 13 2 15
3 13 5 18
34 20 54Total
Geo graphic lo cat io n co de * Gender C ro sstabulat io n
Count
 
Gender
Total
Geographic 
location code
Asian
Black or 
African 
American
Hispanic, 
Latino, or 
Spanish origin White
1 0 1 1 19 21
2 1 1 2 11 15
3 0 0 2 16 18
1 2 5 46 54Total
Geo graphic lo cat io n co de * What is yo ur race? C ro sstabulat io n
Count
 
What is your race?
Total
Geographic 
location code
 Education Financial Information Office Other Student
1 0 1 0 2 15 2 20
2 1 0 0 2 12 1 16
3 5 2 2 3 7 0 19
6 3 2 7 34 3 55
Geographic 
location code
Total
Geo graphic lo cat io n co de * Emplo yment type: C ro sstabulat io n
Count
 
Employment type:
Total
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Travel Characteristics 
Geographic location code M ean N Std. Deviation
1 84028.39 17 23368.803
2 24595.93 9 19780.536
3 84152.20 15 27051.016
Total 70720.20 42 34385.855
R epo rt
M edian Income
 
$10,000 to 
$14,999
$100,000 or 
more
$15,000 to 
$24,999
$25,000 to 
$34,999
$35,000 to 
$49,999
$50,000 to 
$74,999
$75,000 to 
$99,999
less than 
$10,000
1 4 0 9 1 1 0 3 4 0 22
2 5 5 0 0 1 1 1 0 1 14
3 3 0 7 1 0 0 0 6 0 17
12 5 16 2 2 1 4 10 1 53
Geographic location code
Total
Geo graphic lo cat io n co de * A nnual inco me: C ro sstabulat io n
Count
 
Annual income:
Total
No Yes
1 14 8 22
2 12 3 15
3 7 11 18
33 22 55Total
Geo graphic lo cat io n co de * B ikes available: C ro sstabulat io n
Count
 
Bikes available:
Total
Geographic 
location code
Every day M onthly Never
Once per 
week
Three times 
per week
1 2 2 16 1 0 21
2 0 0 13 0 1 14
3 0 1 13 2 1 17
2 3 42 3 2 52Total
Geo graphic lo cat io n co de * H o w o ften do  yo u use yo ur bike fo r transpo rtat io n? C ro sstabulat io n
Count
 
How often do you use your bike for transportation?
Total
Geographic 
location code
4TOD_5N
onTOD N Mean
Std. 
Deviation
Std. Error 
Mean
4 36 1.65 .918 .153
5 18 2.34 1.159 .273
Group Statistics
number 
autos 
available
Lower Upper
Equal 
variances 
assumed
3.421 .070 -2.385 52 .021 -.691 .290 -1.272 -.110
Equal 
variances 
not 
assumed
-2.207 28.007 .036 -.691 .313 -1.332 -.050
number 
autos 
available
Independent Samples Test
 
Levene's Test for 
Equality of Variances t-test for Equality of Means
F Sig. t df
Sig. (2-
tailed)
Mean 
Difference Std. Error Difference
95% Confidence Interval of the 
Difference
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6MR 
TOD_7LI 
TOD N Mean
Std. 
Deviation
Std. Error 
Mean
6 21 2.07 .962 .209
7 15 1.06 .377 .098
Group Statistics
number 
autos 
available
Lower Upper
Equal 
variances 
assumed
6.037 .019 3.811 34 .001 1.007 .264 .470 1.544
Equal 
variances 
not 
assumed
4.365 28.109 .000 1.007 .231 .535 1.480
Independent Samples Test
 
Levene's Test for 
Equality of Variances t-test for Equality of Means
F Sig. df
Sig. (2-
tailed)
Mean 
Difference Std. Error Difference
number 
autos 
available
95% Confidence Interval of the 
Difference
t
Every day
Once per 
week
Three times 
per week Never
1 17 3 1 0 21
2 6 3 5 1 15
3 17 0 1 0 18
40 6 7 1 54Total
Geo graphic lo cat io n co de * H o w o ften do  yo u use yo ur auto mo bile fo r transpo rtat io n? 
C ro sstabulat io n
Count
 
How often do you use your automobile for transportation?
Total
Geographic 
location code
Automobile Bicycle
Other mode 
(please 
specify) Public Transit Walk
1 17 0 3 0 20
2 14 0 1 1 16
3 17 1 0 0 18
48 1 1 4 1 54Total
Geo graphic lo cat io n co de * General M o de P reference C ro sstabulat io n
Count
 
General M ode Preference
Total
Geographic 
location code
 
Accommodat
ion Comfort Convenience
Other (please 
specify) Reliability
1 1 1 16 3 1 22
2 4 0 4 6 0 14
3 0 0 11 5 0 16
5 1 31 14 1 52Total
Geo graphic lo cat io n co de * Why do  yo u prefer this mo de? C ro sstabulat io n
Count
 
Why do you prefer this mode?
Total
Geographic 
location code
 84 
 
Trip Generation
 
 
 
 
 
 N M inimum M aximum Sum M ean Std. Deviation
Trips_Res 54 .77522933 10.49541300 169.61002126 3.1409263196 2.44369498383
Valid N 
(listwise)
54
D escript ive Stat ist ics
4TOD_5No
nTOD
M ean N Std. Deviation
4 2.8042737806 36 2.08936325473
5 3.8142313978 18 2.98492943262
Total 3.1409263196 54 2.44369498383
R epo rt
Trips_Res
6M R 
TOD_7LI 
TOD M ean N Std. Deviation
6 2.6011103826 23 1.95998511115
7 3.1637167154 13 2.33893706341
Total 2.8042737806 36 2.08936325473
R epo rt
Trips_Res
4TOD_5NonTOD N M ean Std. Deviation Std. Error M ean
4 36 2.8042737806 2.08936325473 .34822720912
5 18 3.8142313978 2.98492943262 .70355461439
Gro up Stat ist ics
Trips_Res
Lower Upper
Equal variances 
assumed
6.265 .015 -1.446 52 .154 -1.00995761722 .69827743820 -2.41115380764 .39123857320
Equal variances not 
assumed
-1.287 25.603 .210 -1.00995761722 .78501674161 -2.62480058664 .60488535220
Trips_Res
Independent Samples T est
 
Levene's Test for Equality of Variances t-test for Equality of M eans
F Sig. t df Sig. (2-tailed)
M ean 
Difference
Std. Error 
Difference
95% Confidence Interval of the Difference
6M R TOD_7LI TOD N M ean Std. Deviation Std. Error M ean
6 23 2.6011103826 1.95998511115 .40868514701
7 13 3.1637167154 2.33893706341 .64870442402
Gro up Stat ist ics
Trips_Res
Lower Upper
Equal variances 
assumed
.658 .423 -.772 34 .446 -.56260633278 .72921467957 -2.04454886144 .91933619589
Equal variances not 
assumed
-.734 21.563 .471 -.56260633278 .76670788383 -2.15453072980 1.02931806425
Trips_Res
Independent Samples T est
 
Levene's Test for Equality of Variances t-test for Equality of M eans
F Sig. t df Sig. (2-tailed)
M ean 
Difference
Std. Error 
Difference
95% Confidence Interval of the Difference
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Trip Purpose 
 
Health 
Service Meal
Other 
(please 
specify)
Recreatio
n Shopping Work
1293214717 0 0 1 0 0 0 1
1293220123 0 0 1 2 0 0 3
1293227994 0 0 1 0 0 0 1
1293232434 0 0 1 0 0 1 2
1293238567 0 0 0 0 0 0 0
1293247168 0 0 1 0 0 1 2
1293248250 1 0 3 2 1 0 7
1293312900 0 0 3 0 3 0 6
1293317025 0 0 1 0 0 1 2
1293319947 0 0 1 0 0 1 2
1293323312 0 0 1 0 0 1 2
1293330222 0 0 0 0 0 2 2
1293336939 0 0 3 0 1 0 4
1293343752 0 0 3 0 0 0 3
1293348152 0 0 1 0 0 1 2
1293349801 0 0 0 0 0 1 1
1293350992 0 0 1 0 0 1 2
1293352405 0 0 3 0 6 0 9
1293356618 0 1 1 1 0 0 3
1293358771 0 1 1 0 0 0 2
1293360076 0 0 1 1 0 0 2
1293362671 0 0 1 0 0 0 1
1293363462 0 0 2 0 0 2 4
1 2 31 6 11 12 63
1290728674 0 0 1 0 0 1 2
1290736409 0 2 4 2 0 0 8
1290750663 3 0 3 0 0 0 6
1290764424 0 0 1 0 0 1 2
1290793278 0 0 2 0 0 0 2
1290797776 0 0 1 0 0 3 4
1290865789 0 0 1 1 0 0 2
1290877121 0 0 2 0 1 0 3
1291012685 0 0 1 0 0 0 1
1291076653 0 0 1 0 1 0 2
1293196890 0 0 2 0 0 1 3
1293201481 0 0 2 0 0 0 2
1293204602 3 0 3 0 0 0 6
6 2 24 3 2 6 43
1288841477 0 0 0 0 0 0
1288882239 0 0 0 0 0 0
1288897953 0 3 0 1 1 5
1288930325 0 0 0 0 0 0
1288937927 0 1 0 1 0 2
1288966245 0 5 0 0 2 7
1289806876 0 0 0 0 0 0
1289809401 0 5 0 0 1 6
1290595085 0 1 0 0 1 2
1290602870 1 1 0 0 1 3
1290633403 0 9 2 0 0 11
1290645111 1 3 0 2 0 6
1290666344 0 1 0 0 1 2
1290676781 1 1 0 1 1 4
1290688483 0 0 0 0 0 0
1290694240 0 5 0 0 2 7
1290709959 0 1 0 1 0 2
1290715019 1 1 4 0 1 7
1 Responde
ntID
Total
RespondentID * Trip 1 Purpose * Geographic location code Crosstabulation
Count
Geographic location code
Trip 1 Purpose
Total
2 Responde
ntID
Total
3 Responde
ntID
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TOD_NONTO
D N M ean Std. Deviation
Std. Error 
M ean
4 36 .19 .710 .118
5 0 . . .
4 36 .11 .398 .066
5 18 .22 .428 .101
4 36 1.53 1.000 .167
5 18 2.06 2.485 .586
4 36 .25 .604 .101
5 18 .33 1.029 .243
4 36 .36 1.125 .188
5 18 .33 .594 .140
4 36 .50 .737 .123
5 18 .61 .698 .164
Shopping
Gro up Stat ist ics
Health 
Service
M eal
Other
Recreation
Work
Lower Upper
Equal 
variances 
assumed
2.505 .120 -.943 52 .350 -.111 .118 -.348 .125
Equal 
variances not 
assumed
-.920 32.017 .364 -.111 .121 -.357 .135
Equal 
variances 
assumed
17.418 .000 -1.115 52 .270 -.528 .474 -1.478 .422
Equal 
variances not 
assumed
-.867 19.800 .396 -.528 .609 -1.799 .743
Equal 
variances 
assumed
1.062 .307 -.375 52 .709 -.083 .222 -.529 .362
Equal 
variances not 
assumed
-.317 23.021 .754 -.083 .263 -.626 .460
Equal 
variances 
assumed
.273 .603 .098 52 .922 .028 .284 -.542 .598
Equal 
variances not 
assumed
.119 51.773 .906 .028 .234 -.442 .497
Equal 
variances 
assumed
.000 1.000 -.531 52 .597 -.111 .209 -.531 .308
Equal 
variances not 
assumed
-.541 35.828 .592 -.111 .205 -.527 .305
Independent Samples T est
 
Levene's Test for Equality of 
Variances t-test for Equality of M eans
F Sig. t df Sig. (2-tailed) M ean Difference
Std. 
Error 
Differen
ce
95% Confidence Interval of the 
Difference
M eal
Other
Recreation
Shopping
Work
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Mode Choice 
M R_LI N M ean Std. Deviation
Std. Error 
M ean
6 23 .04 .209 .043
7 13 .46 1.127 .312
6 23 .09 .288 .060
7 13 .15 .555 .154
6 23 1.35 .982 .205
7 13 1.85 .987 .274
6 23 .26 .619 .129
7 13 .23 .599 .166
6 23 .48 1.377 .287
7 13 .15 .376 .104
6 23 .52 .665 .139
7 13 .46 .877 .243
Other
Gro up Stat ist ics
Health 
Service
M eal
Recreation
Shopping
Work
Lower Upper
Equal 
variances 
assumed
16.985 .000 -1.746 34 .090 -.418 .239 -.905 .069
Equal 
variances not 
assumed
-1.325 12.467 .209 -.418 .315 -1.103 .266
Equal 
variances 
assumed
1.139 .293 -.478 34 .635 -.067 .140 -.351 .217
Equal 
variances not 
assumed
-.405 15.739 .691 -.067 .165 -.417 .284
Equal 
variances 
assumed
.001 .976 -1.460 34 .154 -.498 .341 -1.192 .195
Equal 
variances not 
assumed
-1.458 24.927 .157 -.498 .342 -1.203 .206
Equal 
variances 
assumed
.071 .791 .142 34 .888 .030 .212 -.402 .462
Equal 
variances not 
assumed
.143 25.744 .887 .030 .210 -.403 .463
Equal 
variances 
assumed
2.812 .103 .827 34 .414 .324 .392 -.473 1.121
Equal 
variances not 
assumed
1.062 27.301 .298 .324 .306 -.302 .951
Equal 
variances 
assumed
.121 .730 .232 34 .818 .060 .259 -.467 .587
Equal 
variances not 
assumed
.215 19.926 .832 .060 .280 -.524 .644
Health 
Service
Independent Samples T est
 
Levene's Test for Equality of 
Variances
t-test for Equality of M eans
F Sig. t df Sig. (2-tailed) M ean Difference
Std. 
Error 
Differen
ce
95% Confidence Interval of the 
Difference
M eal
Other
Recreation
Shopping
Work
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Auto Bike Bus/Coaster
1293214717 1 0 0 1
1293220123 3 0 0 3
1293227994 2 0 0 2
1293232434 1 0 0 1
1293238567 1 0 0 1
1293247168 1 0 0 1
1293248250 6 0 0 6
1293312900 6 0 0 6
1293317025 1 0 0 1
1293319947 1 0 0 1
1293323312 2 0 0 2
1293330222 2 0 0 2
1293336939 0 3 0 3
1293343752 3 0 0 3
1293348152 1 0 0 1
1293349801 0 0 1 1
1293350992 0 0 1 1
1293352405 9 0 0 9
1293356618 3 0 0 3
1293358771 2 0 0 2
1293360076 2 0 0 2
1293362671 1 0 0 1
1293363462 4 0 0 4
52 3 2 57
1290728674 2 0 2
1290736409 9 0 9
1290750663 6 0 6
1290764424 2 0 2
1290793278 2 0 2
1290797776 3 0 3
1290865789 0 1 1
1290877121 3 0 3
1291012685 1 0 1
1291076653 0 2 2
1293196890 3 0 3
1293201481 2 0 2
1293204602 6 0 6
39 3 42
1290728674 2 0 0 2
1290736409 9 0 0 9
1290750663 6 0 0 6
1290764424 2 0 0 2
1290793278 2 0 0 2
1290797776 3 0 0 3
1290865789 0 0 1 1
1290877121 3 0 0 3
1291012685 1 0 0 1
1291076653 0 0 2 2
1293196890 3 0 0 3
1293201481 2 0 0 2
1293204602 6 0 0 6
1293214717 1 0 0 1
1293220123 3 0 0 3
1293227994 2 0 0 2
1293232434 1 0 0 1
1293238567 1 0 0 1
1293247168 1 0 0 1
R espo ndentID  * T rip 1 M o de * 6M R  T OD _7LI T OD  C ro sstabulat io n
Count
6M R TOD_7LI TOD
Trip 1 M ode
Total
6 RespondentID
Total
7 RespondentID
Total
Total RespondentID
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Health 
Service M eal
Other (please 
specify) Recreation Shopping Work
Auto 7 4 49 7 11 13 91
Bike 0 0 3 0 1 0 4
Bus/Coaster 0 0 2 1 1 2 6
7 4 54 8 13 15 101
Auto 0 4 39 6 6 13 68
Bike 0 0 0 0 0 0 0
0 4 39 6 6 13 68
Auto 7 8 88 13 17 26 159
Bike 0 0 3 0 1 0 4
Bus/Coaster 0 0 2 1 1 2 6
7 8 93 14 19 28 169
T rip 1 M o de * T rip 1 P urpo se * 4T OD _5N o nT OD  C ro sstabulat io n
Count
5 Trip 1 M ode
Total
Total Trip 1 M ode
Total
4TOD_5NonTOD
Trip 1 Purpose
Total
4 Trip 1 M ode
Total
Health 
Service M eal
Other (please 
specify) Recreation Shopping Work
Auto 1 2 26 5 11 9 54
Bike 0 0 3 0 1 0 4
Bus/Coaster 0 0 1 0 0 2 3
1 2 30 5 12 11 61
Auto 6 2 23 2 1 5 39
Bus/Coaster 0 0 1 1 1 0 3
6 2 24 3 2 5 42
Auto 7 4 49 7 12 14 93
Bike 0 0 3 0 1 0 4
Bus/Coaster 0 0 2 1 1 2 6
7 4 54 8 14 16 103
Trip 1 M ode
Total
6 Trip 1 M ode
Total
7 Trip 1 M ode
Total
T rip 1 M o de * T rip 1 P urpo se * 6M R  T OD _7LI T OD  C ro sstabulat io n
Count
6M R TOD_7LI TOD
Trip 1 Purpose
Total
Total
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VMT 
 
 
 
 
 
 
0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80+
1.000000 4 9 0 2 0 2 1 2 1 21
2.000000 3 10 0 1 0 1 0 0 0 15
3.000000 3 5 2 1 1 1 1 2 2 18
10 24 2 4 1 4 2 4 3 54Total
geoloccode * VMTrange Crosstabulation
Count
 
VMTrange
Total
geoloccod
e
0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40+
1.000000 25 17 2 5 1 5 2 2 1 60
2.000000 19 19 0 1 0 1 0 0 0 40
3.000000 43 8 0 3 3 5 5 0 1 68
87 44 2 9 4 11 7 2 2 168Total
geoloccode * Ind_VMT_Range Crosstabulation
Count
 
Ind_VMT_Range
Total
geoloccod
e
geoloccode M ean N Sum
1.000000 28.837310 21 612.0790
2.000000 14.428467 15 213.1770
3.000000 40.074908 18 721.3482
Total 28.640822 54 1546.6042
R epo rt
Total VM T
TOD4_NonT
OD5 N M ean Std. Deviation Std. Error M ean
4.000000 36 22.923779 23.4997177 3.9166197
5.000000 18 40.074908 42.3972462 9.9931279
Gro up Stat ist ics
Total VM T
Lower Upper
Equal 
variances 
assumed
5.035 .029 -1.918 52 .061 -17.1511286 8.9412470 -35.0930535 .7907962
Equal 
variances not 
assumed
-1.598 22.368 .124 -17.1511286 10.7332434 -39.3893266 5.0870694
Std. Error 
Difference
95% Confidence Interval of 
the Difference
Independent Samples T est
 
Levene's Test for Equality of 
Variances t-test for Equality of M eans
F Sig.
Total VM T
t df Sig. (2-tailed) M ean Difference
M R6_LI7 N M ean Std. Deviation Std. Error M ean
6.000000 21 28.837310 28.1301460 6.1058428
7.000000 15 14.428467 10.4887083 2.7287383
Gro up Stat ist ics
Total VM T
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Lower Upper
Equal 
variances 
assumed
16.244 .000 1.873 34 .070 14.4088437 7.6911126 -1.2213777 30.0390652
Equal 
variances not 
assumed
2.154 27.500 .040 14.4088437 6.6878494 .6981823 28.1195052
Total VM T
Independent Samples T est
 
Levene's Test for Equality of 
Variances t-test for Equality of M eans
F Sig. t df Sig. (2-tailed) M ean Difference
Std. Error 
Difference
95% Confidence Interval of 
the Difference
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Appendix D. Sample Proportions, Significance Test Calculations 
 
 
Equations Used for Difference of Proportions Test
Ps1 = Proportion 1
N1 = Population 1 size
Ps2 = Proportion 2
N2 = Population 2 Size
Pu = ((N1*Ps1)+(N2*Ps2))/(N1+N2)
σp-p = SQRT(Pu*(1-Pu))*SQRT((N1+N2)/(N1*N2))
z(obtained)= (Ps1-Ps2)/σp-p
Ps1 0.64 Ps1 0.166666667 Ps1 0.166666667 Ps1 0.027777778
N1 36 N1 36 N1 36 N1 36
Ps2 0.94 Ps2 0 Ps2 0.055555556 Ps2 0
N2 18 N2 18 N2 18 N2 18
Pu= 0.74 Pu= 0.111111111 Pu= 0.12962963 Pu= 0.018518519
σp-p= 0.126622799 σp-p= 0.090721842 σp-p= 0.096964679 σp-p= 0.038918272
z(obtained)= -2.369241569 z(obtained)= 1.837117307 z(obtained)= 1.145892625 z(obtained)= 0.713746427
Ps1 0.861111111 Ps1 0 Ps1 0.111111111 Ps1 0.027777778
N1 36 N1 36 N1 36 N1 36
Ps2 0.94 Ps2 0.06 Ps2 0 Ps2 0
N2 18 N2 18 N2 18 N2 18
Pu= 0.887407407 Pu= 0.02 Pu= 0.074074074 Pu= 0.018518519
σp-p= 0.091248516 σp-p= 0.040414519 σp-p= 0.075601535 σp-p= 0.038918272
z(obtained)= -0.864549826 z(obtained)= -1.484614978 z(obtained)= 1.469693846 z(obtained)= 0.713746427
Ps1 0.919191919 Ps1 0.03030303 Ps1 0.050505051 Ps1 0
N1 99 N1 99 N1 99 N1 99
Ps2 0.985294118 Ps2 0.014705882 Ps2 0 Ps2 0
N2 68 N2 68 N2 68 N2 68
Pu= 0.946107784 Pu= 0.023952096 Pu= 0.02994012 Pu= 0
σp-p= 0.035564729 σp-p= 0.024082053 σp-p= 0.026841836 σp-p= 0
z(obtained)= -1.858644773 z(obtained)= 0.647666871 z(obtained)= 1.881579573 z(obtained)= #DIV/0!
Mode pref between TOD and non-TOD
Auto Use between TOD and non-TOD
Mode choice between TOD and non-TOD
Every day Never3 times per weekOnce per week
WalkTransitBikeAuto
WalkTransitBikeAuto
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Ps1 0.80952381 Ps1 0.142857143 Ps1 0.047619048 Ps1 0
N1 21 N1 21 N1 21 N1 21
Ps2 0.4 Ps2 0.2 Ps2 0.333333333 Ps2 0.066666667
N2 15 N2 15 N2 15 N2 15
Pu= 0.638888889 Pu= 0.166666667 Pu= 0.166666667 Pu= 0.027777778
σp-p= 0.162378703 σp-p= 0.125988158 σp-p= 0.125988158 σp-p= 0.055555556
z(obtained)= 2.522029079 z(obtained)= -0.453557368 z(obtained)= -2.267786838 z(obtained)= -1.2
Ps1 0.85 Ps1 0 Ps1 0.15 Ps1 0
N1 20 N1 20 N1 20 N1 20
Ps2 0.875 Ps2 0 Ps2 0.0625 Ps2 0.0625
N2 16 N2 16 N2 16 N2 16
Pu= 0.861111111 Pu= 0 Pu= 0.111111111 Pu= 0.027777778
σp-p= 0.115995091 σp-p= 0 σp-p= 0.105409255 σp-p= 0.055119819
z(obtained)= -0.215526362 z(obtained)= #DIV/0! z(obtained)= 0.830097886 z(obtained)= -1.133893419
Ps1 0.912280702 Ps1 0.052631579 Ps1 0.035087719 Ps1 0
N1 57 N1 57 N1 57 N1 57
Ps2 0.928571429 Ps2 0 Ps2 0.071428571 Ps2 0
N2 42 N2 42 N2 42 N2 42
Pu= 0.919191919 Pu= 0.03030303 Pu= 0.050505051 Pu= 0
σp-p= 0.055422488 σp-p= 0.034859132 σp-p= 0.044531698 σp-p= 0
z(obtained)= -0.293937125 z(obtained)= 1.509836171 z(obtained)= -0.816067059 z(obtained)= #DIV/0!
Auto Use between MR-TOD and LI-TOD
Mode pref between MR-TOD and LI-TOD
Every day Once per week 3 times per week Never
WalkTransitBikeAuto
Auto Bike Transit Walk
Mode choice between MR-TOD and LI-TOD
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Appendix E. Interview Email Correspondences 
 
Madison Bettis <madison.bettis@gmail.com>  
Wed, May 4, 2011 at 8:12 
PM  
To: nstiffle@calpoly.edu  
Hi Natalie, 
Sorry I am just getting back with you. Here is the info you needed.  
Before you lived here, did you live in a transit-oriented development? Did you use 
public transportation more or less than now? 
I previously lived in NY. I used public transit all the time. I did not own a car and 
used it every day. Living back in California I have not used public transportation. I 
also am in medical sales and have to drive to many different areas within San Diego.  
 
How often do you use the public transportation (Coaster or bus)? and what is the 
destination? 
I have never once used the coaster.  
 
What do you like about the public transportation system? 
I would use the coaster if it ran later on the weekends to go downtown to dinner but it 
does not run very late. There are not many stops either on the coaster.  
 
What don't you like about it? 
Needs to run later & it only runs along the coast.  
 
Is there anything that could make it more attractive to use? 
If I worked where the coaster stopped on a daily basis I would use the coaster every 
day. Because of my work I am unable to do so. 
I hope your research is going well. Please let me know if you need anything else.  
Madison Bettis 
 
Hi Madison and Zach, 
 
I am the graduate student that visited BluWater in December to conduct my research. 
I'm following up with interviews due to insignificant findings in my data collection 
thus far. The survey performed in December has shown that there is not much use of 
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the public transportation (Coaster and bus) so I am trying to understand why and what 
obstacles there might be to using it. I was hoping you could help me with this. I have 
a few questions that would be great if you could answer if you have some time this 
weekend. 
 
Before you lived here, did you live in a transit-oriented development? Did you use 
public transportation more or less than now? 
 
How often do you use the public transportation (Coaster or bus)? and what is the 
destination? 
 
What do you like about the public transportation system? 
 
What don't you like about it? 
 
Is there anything that could make it more attractive to use? 
 
 
Thank you so much, 
 
 
Natalie Stiffler | Masters Candidate 
City and Regional Planning 
Cal Poly, San Luis Obispo 
nstiffle@calpoly.edu | Cell: 559.824.7476 
 
Natalie Stiffler <nlstiffler@gmail.com>  
Sat, Apr 30, 2011 at 1:41 
PM  
To: tracy@tfg1031.com  
Hi Tracy, 
 
I am the graduate student that visited BluWater in December to conduct my research. 
I'm following up with interviews due to insignificant findings in my data collection 
thus far. The survey performed in December has shown that there is not much use of 
the public transportation (Coaster and bus) so I am trying to understand why and what 
obstacles there might be to using it. I was hoping you could help me with this. I have 
a few questions that would be great if you could answer if you have some time this 
weekend. 
 
Before you lived here, did you live in a transit-oriented development? Did you use 
public transportation more or less than now? 
 
How often do you use the public transportation (Coaster or bus)? and what is the 
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destination? 
 
What do you like about the public transportation system? 
 
What don't you like about it? 
 
Is there anything that could make it more attractive to use? 
 
 
Thank you so much, 
 
 
Natalie Stiffler | Masters Candidate 
City and Regional Planning 
Cal Poly, San Luis Obispo 
nstiffle@calpoly.edu | Cell: 559.824.7476 
 
 
tracy@tfg1031.com <tracy@tfg1031.com>  Sat, Apr 30, 2011 at 5:29 PM  
To: Natalie Stiffler <nlstiffler@gmail.com>  
Hi Natalie, 
Sorry your data didn't yield the results you were looking for.  I think your results may 
be skewed because of the timing these units came to market.  Having lived here for a 
year, I have had an opportunity to get to know quite a few of my neighbors.  The fact 
that these units provide a combination live/work environment has more to do with 
their appeal than the fact that they are close to mass transit.  My guess is that the 
usage of mass transit from this particular development is actually less than normal 
due to the fact that many of the residents use the first floor as their primary work 
location (which is the case with me).  Many of the residents are entrepreneurial types 
with businesses that don't require much walk-in traffic, such as real estate, insurance, 
web design, hair salon, fitness training, law, wedding card design, graphic design, 
swimming pool contractor, etc.    
Now, to answer your questions... 
1.  Before I lived here, I lived in a large house in what you would consider a "normal" 
neighborhood.  No one there used mass transit. 
2.  The only time I use public transportation is when I ride the Coaster down to San 
Diego for business meetings.  I haven't used it as much for social (dinner, etc.) 
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because the return trains don't run frequently late at night.   
3.  It is clean and runs on time. 
4. Not enough trains later in the afternoon and later evening.  Having to wait two 
hours for a train in the early afternoon really kills it for me. 
5.  I think we need to take a lesson from European and east cost U.S. cities.  There 
they have made a commitment to mass transit.  Here the entire infrastructure is set up 
for automobiles, with trains as an afterthought.  We need someone with a long-range 
vision to build the system that people can really use.  On the west coast, the Bay Area 
and Portland are by far the two best mass transit cities.  In San Diego and LA we are 
way behind. 
Good luck on you project.  Let me know if I can be of further help. 
  
Tracy 
Tracy Turner, MBA, CIMA 
President, Turner Financial Group 
6856 Embarcadero Lane, Carlsbad, CA  92011 
Office (760) 918-1616    Fax (760) 918-1933    Cell (760) 917-5757 
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Appendix F. Site Photos 
 
BluWater Crossing Apartments 
 
 
 
 
 
 
 
Poinsettia Station Apartments 
 
Aviara Neighborhood 
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